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REPORT. 


Hon.  Lewis  Dewart,  Esq. 

Speaker  of  the  House  of  Representatives* 

Sir  : — I  have  the  honor  to  transmit  for  the  use  of  the  Legislature, 
the  first  annual  report  of  Professor  Rogers*  as  State  Geologist,  in  con- 
formity with  the  third  section  of  the  act  of  29th  March,  1836,  relative 
to  a  Geological  and  Uffineralogical  survey  of  the  state. 

The  Governor,  who  has  examined  die  report,  authorizes  me  to 
state,  that  he  concurs  in  bespeaking  the  favorable  attention  of  the 
general  assembly  to  that  part  of  it,  which  relates  to  an  increase  in 
the  number  of  Assistant  Geologists.  The  soundest  prudence  dictates 
that  all  necessary  facility  shall  be  afforded  to  this  important  underta- 
king. By  complying  with  the  request  of  the  chief  Geologist,  now, 
the  final  completion  of  the  survey  will  be  hastened,  without  adding  to 
the  aggregate  ultimate  expense,  and  the  public  will  be  sooner  put  in 
possession  of  that  certainty  of  •result  which  is  so  desirable  in  every 
respect* 

It  is  prescribed  by  the  act  above  cited,  that  the  annual  report  shall 
be  made  "  on  or  before  the  first  of  January  in  each  and  every  year.1' 
I  am  requested  by  the  chief  Geologist  to  state  that  this  provision  is 
extremely  inconvenient  in  practice.  The  time  which  elapses  between 
the  termination  of  field  operations,  and  the  first  of  January  is  too  brief 
for  the  necessary  chemical  analyses  and  other  details  of  the  report. 
If  it  remain  unchanged,  it  may  hereafter  either  cause  the  preparation 
of  a  supplemental  annual  report,  or  the  postponement  for  a  whole 
year,  of  the  communication  to  the  legislature  of  the  most  valuable 
part  of  the  operations  of  the  season.  It  is,  therefore,  respectfully  sug- 
gested, thanhe  time  of  making 'the  report  be  extended  until  the  first 
day  of  February  in  each  year. 

I  am  sir, 

With-gveot-cespect, 

THOS.  H.  BURROWES, 

Secretary  of  the  Commonwealth. 
Secretary's  Office,  Harrisbubo, 
December  22,  1836* 


To  the  Secretary  of  the  Commonwealth  of  Pennsylvania. 

Sir — In  obedience  to  the  act  of  the  legislature,  providing  for  a 
Geological  and  Mineralogical  surrey  of  the  state,  with  the  duty  of 
conducting  which  I  have  had  the  honor  to  be  entrusted,  the  follow* 
ing  report  is  respectfully  offered.  Its  object  is  to  communicate  the 
outlines  of  the  plan  which  has  been  adopted  for  ascertaining  the  min- 
eral resources  of  Pennsylvania,  and  the  extent  of  the  researches  thus 
far  made  in  pursuance  of  that  plan,  embracing  some  of  the  general 
results  which  have  been  obtained.  Influenced,  however,  by  consid- 
erations of  obvious  importance  to  the  ultimate  consistency  and  value 
of  the  work,  I  shall  submit  at  present  a  small  portion  only  of  the 
materials  in  my  possession,  reserving  for  future  publication  all  such 

%be  regarded  either  as  incomplete,  from  an  inadequ&ercotleetion  of 
facts,  or  as  involving,  from  want  of  opportunities  for  their  revision, 
Any  inaccurate  or  immature  inferences.     For  the  course  proposed,  I 
am  happy  to  perceive  ample  warrant  in  the  terms  of  the  law  which 
in  the  3rd  section,  calls  only  for  annual  reports  of  the  progress 
"  from  time  to  time  made  in  the  survey,"  and  in  the  4th  section 
does  not  require  to  be  compiled,  a  memoir  on  the  Geology  and  Min- 
eralogy of  the  state,  until  the  completion  of  the  survey."     To  re- 
move, in  the  mean  time,  any  unfounded  expectation  on  the  part  of 
the  public,  in  regard  to  future  publications,  I  beg  leave  to  state,  in  con- 
firmation of  the  views  which  appear  to  have  already  influenced  the 
legislature  on  this  subject,  a  few  of  the  reasons,  which,  in  my  opin- 
ion, most  strongly  recommend  the  expediency  of  withholding  the 
details  annually  collected,  in  order  to  embody  them,  at  the  termina- 
tion of ."the  survey,  in tme  comprehensive  description  of  the  state. 
The  liability  to  commit  serious  errors  during  the  earlier  steps  of  a 
geological  investigation,  devoted  to  a  country  so  little  explored  as 
Pennsylvania,  is  obvious,  and  that  risk  is  in  this  instance  rendered 
more  imminent  by  the  enormous  magnitude  of  our  formations,  to 
understand  any  one  of  which  correctly,  it  becomes  requisite  to  tra- 
verse very  extensive  districts.     In  researches  of  a  character  so  com- 
plex as  some  of  those  which  offer  therasejy^s-iirtfie'exploration  of 
such  a  territory,  no  conclusion  ought  to  lie  admitted  as  sound,  until 
all  branches»of  the  investigation  intimately  dependent  upon  each  other 
for  mutual  elucidation,  ham  received  their  appropriate  share  of  study. 
Inquirers  demanding  the  united  aid  of  geological,  mineralogical  and 
chemical  data,  collected  from  various  sources,  absolutely  require,  if 
we  would  give  them  all  the  precision  which  is  essential  to  their 
practical  value,  frequent  and  elaborate  re-examinations  of  the  pheno- 
mena.    It  ought  to  be  borne  in  mind,  too,  that  in  geology  whose 
aims   are  eminently  practical,  it  frequently  happens  that  useful  re- 
i        suits  connected  with  the  arts,  are  involved  in  the  higher  generaliza- 
|       tions  pf  the  science,  and  are  consequently  the  latest  reached — and  a 
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further  powerful  motive  for  perfecting'  trar  observations  before  we 
venture  to  give   them  currency,  is  afforded  by  the  reflection,  that 
those  conclusions  at  which  we  are  most  anxious  to   arrive,  are  of  a 
kind  bearing  necessarily  upon  many  private  interests,  and  tending 
to  operate  widely  on  the  industry  and  capital  of  the  country.     An 
additional  inducement  for  postponing  to  one  final  report,  in  accord- 
ance with  the  law,  the  great  body  of  the  observations  to  be  collected 
arises  from  the  importance  justly  attached  to  the  chemical  researches 
connected  with  the  survey,  which  can  hardly  fail  ultimately  to  con- 
stitute one  of  its   principal  merits  on  the  score  of  beneficial  applica- 
tions. .  To  deduce  from  the  chemical  examinations  those  more  pro- 
fitable results  for  which  they  are  expressly  undertaken,  a  multitude 
of  specimens  of  each  separate  Glass,. and  from  distant  localities,  ought 
to  be  compared,  and  their  peculiarities  made  known  through  analy- 
sis.    The  Tight  thus   acquired  respecting  their  constitution,  and  the 
probable  cause  of  their  varied  combination,  becomes  a  fresh  and  pow- 
erful auxiliary  to  discovery,  by  suggesting  new  views  of  their  geolo 
gical  relations,  and  by  leading  to  numerous  highly  useful  conclusions 
otherwise  unattainable.     Chemical  researches  so  conducted,  will  de- 
mand for  their  execution  much  time  before  their  more  important  re- 
sults are  in  a  state  to  be  made  public,  and  since  it  is  in  contempla- 
tion to   annex  to  a  certain  portion  of  the  specimens  in  the  cabinet 
their  chemical  composition,  it  is  conceived  that  until  these  become 
susceptible  of  final  classification   and  arrangement,   a  detail  of  the 
chemical   facts  ascertained,  must  be  deprived  of  more  than  half  its 
value.     Add  to   these  arguments  the   consideration,  that  before  the 
rninutia  of  description  belonging  to  any  portion  of  our  geology,  even 
so  much  of  it  as  might  be  conveyed  in  a  brief  annual  report,  could  be 
properly  understood,  or  correctly,  appreciated,  it  would  be  indispen- 
sable to  furnish  the  reader  with  some  means  of  reference  to  a  geolo- 
gical map,  and  a  cabinet  of  our  minerals,  neither  of  which,  it  is  ob- 
vious,, can  be  produced  in  such  a  shape  as  to  be  useful,  until  a  much 
later  stage  of  the  survey.     The  state  map  cannot  well  be  published 
until  fully,  completed,  owing  to  the  necessity  of  re-engraving  some 
parts  of  its  topography,  and  of  tracing  on  it  the  range  of  the  several 
formations,  while  the  cabinet  must  receive  numerous  accessions,  and 
will  require  much   chemical  labor  to  be  bestowed  on  it,  ere   the 
work  of  arrangement  can  be  entererHm-wrthout  incurring  a  serious 
sacrifice  of  time,  which  would  be  much  better  devoted  at  present  to 
other  duties  of  the  survey.     Both  the  geological  state  map,  and  the 
state  cabinet  will,  like  the  definitive  report  designed  to  accompany 
them,  gain  much  in  point  of  accuracy,  and  therefore  of  usefulness,  if 
permitted  to  remain,  subject  to  revision,  in  such  a  shape  as  to  admit 
of  successive  improvements  from  the  annually  increasing  mass  of  ob- 
jects and  of  information  which  it  is   so  desirable  they  should  ulti- 
mately embrace. 

.  That  the  legislature  may  be  informed  in  what  manner  and  to  what 
extent  the  duties  assigned  me  have  been  discharged,  I  beg  leave  to 
state,  that  upon  receiving  my  commission  as  State1  Geologist,  I  pro- 

1» 
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ceeded  as  promptly  as  practicable  to  the  appointment,  as  prescribed 
in  the  act,  of  two  geological  assistants,  deferring  for  a  few  months  the 
selection  of  a  chemical  assistant,  whose  services  were  not  needed  un- 
til a  certain  amount  oft  specimens  could  be  accumulated.  The  other 
necessary  organizations  being  completed  in  the-  month  of  May,  the 
investigations  of  the  season  were  commenced,  and  these  were  actively 
prosecuted  until  the  beginning  of  November.  The  chemical  exam- 
inations were  subsequently  entered  upon  before  the  termination  of 
the,field  explorations,  and  are  now  receiving,  in  conjunction  with 
other  details,  their  appropriate  share  of  attention. 

The  first  steps  taken  in  the  systematic  examination  of  the  geology 
and  mineralogy  of  the  state,  consisted  of  a  rapid  excursion  made  across 

Ihn  iiiliulii  lulmf  «wi— li—  fciin  ilniDil^ river  to  lake  Erie. 

This  was  designed  as  a  general  reconnoissance,'pit»luttinary  in  its  ob- 
jects, being  executed  chiefly  for  the  purpose  of  ascertaining  at  one  view 
the  prominent  features  of  the  several  great  mineral  districts  of  the 
state,  as  a  guide  to  the  most  eligible  manner  of  conducting  the  more  de- 
tailed operations  of  the  survey. 

The  line  selected  for  this  reconnoissance  of  the  formations,  was 
made  to  commence  near  the  town  of  Chester,  on  the  Delaware  river, 
and  to  extend  to  the  Susquehanna,*  near  Columbia,  following  the 
valley  of  this  river ;  from  thence  to  the  mouth  of  the  Juniata,  and  up 
the  latter  stream  as  high  as  Lewistown.  From  Lewistown,  its  course, 
now  more  directly  transverse  to  the  range  of  the  strata,  was  by  Belle- 
fonte,  across  the  Allegheny  mountain  to  the  Susquehanna  river  at 
Karthaus.  Here  the  south  eastern  half  of  the  line  terminated,  and  that 
position  intended  to  ascertain  the  general  features  in  the  structure  and 
mineral  resources  of  the  great  north  western  division  of  the  state  was 
caused  to  commence  at  a  point  near  Phillipsburg,  several  miles  south 
west  of  the  former,  and  in  the  same  general  north  westerly  course  as 
before,  to  pass  througli  Clearfield,  Brookville, Franklin  and  Meadville, 
to  lake  Erie,  terminating  near  the  western  frontier  of  the  state.  The 
explorations  upon  the  same  line  were  subsequently  extended  in  a 
south  eastern  direction  through  Mount  Pleasant,  over  the  Allegheny 
mountain,  and  down  the  little  Juniata  to  its  rnouih**»*  thence  by  the 
valley  of  the  Juniata  as  far  as  its  suddeirtjfiange  of  course  at  Hamil- 
tonsvflle,  affording  thus,  two  independent  sections  across  the  intricate 
mountainous  distriatia  tta^setflfe  of  the  state.  As  the  examinations 
made  in  these  introductory  operations  of  the  survey,  were  purposely 
of  a  cursory  kind,  so  as  to  bring  into  view  as  many  of  the  more  obvi- 
ous geological  phenomena,  as  the  brief  time  allotted  to  them  would 
expose,  no  single  or  narrow  line  of  explorations  was  rigorously  ad- 
hered to ;  but,  on  the  contrary,  it  was  deemed  advisable  to  carry  the 
observations  to  the  right  and  left  of  the  line  laid  down,  as  widely  as 
was  consistent  with  convenience,  within  the  limits  of  a  moderately 

^roadbelt. 

Experience  during  the  subsequent,  more  exact  investigations  of  the 
season  has  served  to  develope,  in  the  most  striking  manner,  the  utility 
of  this  train  of  preliminary  observations,  for  independently  of  the  in- 


trinsic  importance  of  the  numerous  local  facts  collected,  they  soon  led 
to  certain  general  comparisons  of  the  structure,  resources  and  rela- 
tions X6  each  other  of  the  several  prominent  geological  districts  of 
the  state,  and  thus  plainly  indicated  the  steps  most  expedient  to  he 
adopted  in  undertaking  the  more  minute  inquiries  of  the  survey. 

The  first  and  most  important  measure  which  they  suggested  in  re- 
ference to  the  quarter  at  which  to  begin  the  delineation  of  the  range  of 
our  several  strata  and  mineral  deposites,  was  the  expediency  of  the 
subdivision  of  the  state  into  three  great  tr<  cts,  namely:  a  south  east- 
ern, a  middle  and  a  north  western  region.  The  distinct  character  of 
these  sections  in  their  geological  structure,  noless  than  in  their  topo- 
graphical features,  and  the  diversity  in  the  nature  as  well  as  in  the 
mode  of  distribution^  thmr  respective  mineral  treasures  were  render- 
ed obvugu^-and  the  necessity  of  exploring  them  separately  as  three 
detached,  though  closely  related  fields  of  observation  became  appa- 
rent. The  boundary  dividing  the  south  eastern  from  the  middle  region, 
may  be  approximately  traced  by  a  line  along  the  north  western  base 
of  the  irregular  chain  of  hills,  (the  Blue  ridge  chain)  ranging  on  the 
south  east  of  the  great  Cumberland  valley,  while  the  ridge  of  the  Al- 
legheny mountain  forms  the  line  by  which  we  propose  to  separate 
the  extensive  middle  section  from  the  still  wider  region  north  west 
of  it. 

For  the  purpose  of  rendering  a  reference  to  these  several  districts 
of  our  geology  more  definite,  it  is  suggested  to  designate  each  by 
some  sufficiently  comprehensive,  yet  specified  name.  All  that  sec- 
tion of  the  territory  of-  the  6tate  lying  south  east  of  the  Cumberland 
Valley,  we  prefer  calling  for  the  present,  and  until  some  better  title 
can  be  found,  the  South  east&n  region.  The  great  middle  area  of 
Pennsylvania  stretches  in  a  general  north  east  and  south  west  direction 
from  Wayne  and  Pike  to  Bedford  and  Franklin  counties,  comprising 
in  its  breadth,  nearly  the  whole  of  the  wide  mountainous  zone  of  the 
state,  embraced  between  the  south  eastern  region  and  the  principal 
ridge  of  the  Allegheny  mountains.  This  I  propose  to  call  the  Appa- 
lachiarrrogk&a  of  Pennsylvania,  employing  a  name  by  which  geogra- 
phers sometimes  desijrnate  the  entire  system  of  mountains  which 
traverses  the  United  States  from  Alabama  to  the  head  waters  of  the 
Connecticut.  I  thus  appropriate  this  term,  because  all  this  middle 
region  of  the  state  lies  within  the  so  called  Appalachian  system 
of  mountains.  It  is  true  the  signification  of  the  word  has  been  so 
extended,  as  to  comprehend  the  great  table  land  of  the  Allegheny 
mountain,  and  its  spurs,  though  it  is  greatly  to  be  wished,  for  the 
sake  of  giving  greater  exactness  to  geographical  reference,  that  this 
latter  mountain,  with  the  ridges  west  of  it,  should  be  known  exclu- 
sively as  the  Allegheny  chain ;  and  the  mountains  from  its  base,  east, 
to  the  great  Cumberland  Valley,  exclusively  as  the  Appalachian  chain 
When  occasional  allusion  may  be  necessary  to  these  two  systems  of 
mountains,  so  dissimilar,  both  in  their  geological  structure  and 
their  external  configuration,  we  shall  always  employ  the  names  Alle- 
gheny and  Appalachian  in  the  restricted  sense  here  specified.    The 
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Allegheny  chain,  in  this  sense  a  separate  group  of  mountains,  in- 
cludes as  its  extreme  south  eastern  members,  the  so  called  Allegheny 
mountain  of  Pennsylvania,  and  its  continuations,  the  eastern  front 
ridge  of  Virginia,  the  Greenbrier  and  Great  Flat  Top  mountains  of  the 
same  state,  and  the  Cumberland  mountain  of  Tennessee.     The  ridge 
delineated  on  the  maps  of  Virginia,  as  the  Allegheny  mountain,  is  in 
the  central  latitudes  of  that  state,  a  member  of  the  Appalachian  chain, 
to  which  it  shows  itself  to  belong,  not  merely  by  its  position,  but  by- 
all  its  features,  both  external  and  geological.     Further  south  in  the 
same  state,  and  in  North  Carolina,  the  mountain  improperly  denomi- 
nated the  Allegheny,  \s  in  reality  the  main  axis  of  a  still  more  eastern 
chain,  which  being  continuous  from  Georgia  to  the  Highlands  of  the 
Hudson*.    cfojl^  t$££iK£  .U4fi^&ngjal_name    of   the  Blue     ridge 
chain.     Similar  errors  in  the  nomenclature  "^^t  Appalachian  ridges 
in  Pennsylvania  prevail,  and  produce  serious  confusion  in  the  topo- 
graphy of  that  position  of  our  state  map,  tending  greatly  to  embarrass 
the  geological  explorer,   and  to  render  an  accurate  delineation  of 
our  formation  on   the  basis  of  the  present  map  an  exceedingly 
difficult  task.     All  that  extensive  portion  of  the  state  spreading 
to  the  west  and  north  of  the  high  table  land  whose  south  eastern  verge 
is  called  the  Allegheny  mountain,  I  shall  entitle  the  Allegheny  re- 
gion, choosing  in  this  as  in  other  instances,  to  employ  a  name  pre- 
viously in  use,  though  modifying  in  some  degree  its  meaning.    The 
river,  Allegheny  and  its  numerous  tributaries,  water  so  large  a  section 
of  this  wide  undulating  plain,  which  reaches  from  the  escarpment  of 
of  the  Allegheny  mountain  to  the  western  and  northern  boundaries  of 
the  state,  that  the  application  of  its  name  to  the  whole  region  seems 
peculiarly  just  and  appropriate.     Having  been  fortunately  led  by  the 
reconnoissance  first  made,  to  the  above  natural  classification  of  the 
territory  of  the  state,  I  could   not  hesitate  in  deciding  to  which  of 
these  three  regions  the  earlier  examinations  of  the  survey  ought  to 
be  directed.     The  middle  or  Appalachian  region,  contained  obviously 
elements  essential  to  the  settlement  of  many  questions  .of  the  highest  , 
interest  and  importance,  -at  the  commencement  of  a  systematic  explo- 
ration of  the  state.     Being  by  far  the  most  mountainous  and  broken 
in  structure,  and  possessing  also  a  great jEa*iety^  oFstrata,  the  leading 
problems  in  our  geology  were  there  to  be  presented  for  solution ;  andr^ 
it  was  deemed  most  judicious  Wgfgpple  at  once  with  the  intricacies 
in  the  stratification  of  this  "region,  as  promising  the  readiest  clue  to 
the  geological  relations  of  the  rest  of  the  field  before  us.     Its  central 
position  was  calculated  to  facilitate  discoveries,  in  regard  to  the  gen- 
eral resources  of  the  two  other  regions,  and  to  disclose,  simultaneous- 
ly, all  the  fundamental  points  of  inquiry,  practical  and .  scientific ; 
belonging  to  whatever  portion  of  the  state.     Other  circumstances  of 
much  weight  recommend  the  Appalachian  region  as  the  starting 
point  of  the  survey.  In  the  first  place,  its  inducting  within  itself,  by 
far  the  largest  portion  of  all  the  richest  iron  ores ;  the  entire  mass  of 
our  anthracite  coal,  and  the  whple  of  the  bituminous  coal  district  of 
the  Broad  Top  mountain;  and  in  the  second  place,of  its  immediate  con- 
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tiguity  to  the  entire  length  of  the  great  bituminous  coal  district,  <ja 
the  northwest  of  the  Allegheny  mountain. 

Containing  so  much  to  enlist  directly  the  private  capital  and  enter- 
prise of  our  citizens,  and  to  augment  indirectly  the  revenues  derived 
from  our  public  works,  this  region  was  thought  to  hold  out  special 
inducements  for  an  immediate  examination. 

Before  entering  upon  the  work  of  exploring  the  mineral  deposits 
of  this  region,  and  tracing  the  range  and  limits  of  its  numerous  strata, 
it  was  deemed  indispensable  to  the  correctness  of  the  results,  and  to 
the  facility  of  arranging  its  dislocated  stratification,  that  a  general 
preliminary  comparison  should  "be  made  between  the  structure  of  the 
different  portions  of  the  region,  with  a  view  to  determine  from  obser- 
vation the  most  expedient  quarter  in  which  to  commence.  The  re- 
quisite preparatory  information  was  procured  by  combining  with  the 
observations  previousLy-»«de,  along  the  two  lines  of  rcconnoissance 
embracing .  the  portions  from  Harrisburg  to  Karthaus;  and  from 
Mount  Pleasant  to  Hamiltonsville,  other  examinations  made  in  pre- 
vious seasons  along  the  Susquehanna,  from  Duncan's  Island  to 
Northumberland  ;  and  in  various  sections  of  the  Anthracite  coal  re- 
gion, as  far  towards  the  northeast  as  the  Lehigh  and  the  Lackawan- 
na. On  reviewing  and  comparing  the  researches  made  in  these 
several  quarters,  the  advantage  of  first  devoting  attention  to  the 
south  western  side  of  the  track,  and  working  thence  toward  the  north- 
east, was  plainly  manifest.  As  a  strong  geological  argument  for  pre- 
serving this  course,  it  may  be  stated,  that  in  the  south  western  dis- 
tricts of  the  Appalachian  region,  from  Maryland  to  the  Susquehanna, 
the  formations  are  in  extreme  disorder,  as  if  the  forces  which  up- 
heaved, and  deranged  the  strata,  had  acted  with  their  maximum  energy 
in  this  quarter.  Whatever  is  characteristic,  either  in  the  structure, 
in  the  stratification,  or  in  the  mineral  riches  of  the  mountain  region, 
generally,  is  here  exposed  under  its  strongest  features  ;  furnishing 
.  thereby,  on  many  occasions,  a  clue  to  phenomena  more  faintly  de-t 
veloped  elsewhere.  In  this  district  the  strata  would  appear  not  only 
to  have  been  more  elevated  originally,  but  to  have  also  "suffered  a 
deeper  and  more  extensive  denudation  than  in  those  portions  of  the 
same  tract  wkieb  Re  to  the  northeast  of  the  Susquehanna  river,  and 
consequently  it  is  here'oaly,  that  we  find  fully  exposed,  the  lower 
members  of  the  series  of  strata  composing  this  region.  It  was 
thought  advisable,  for  scientific  reasons^jiQt  necessary  to  be  here  de- 
tailed, to  investigate  the  older  or  lower  seated  formations  first ;  and 
as  from  the  causes  alluded  to,  they  and  their .  mineral  contents  are 
brought  most  largely  into  view  in  the  southeastern  half  of  the  Appa- 
lachian chain;  this  district  was  selected  as  the  fittest  to  engage  the 
initiatory  labors  of  the  present  year. 

This  area  obviously  embraces  the  data  for  determining  the  geolo- 
gical positions  of  each  of  the  three  great  coal  districts  of  the  state, 
by  either  including  or  by  passing  into  their  strata  ;  and  hence  a  con- 
fident hope  was  entertained,  of  being  able  by  the  researches  of  the 
season  to  disclose  their  relations  to  each  other,  and  to  ascertain  what 
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situation  in  the  great  group  of  our  Pennsylvania  rocks,  they  each 
occupy. 

The  facility  and  precision  which  have  attended  each  step,  in  the 
"  subsequent  development  of  the  stratification  of  the  districts  explored, 
have  caused  me  to  be  well  satisfied  with  the  scheme  of  research 
adopted. 

Guided  by  the  views  here  offered ;  the  detailed  examination   of 
the  Appalachian  region  was  begun  in  the  southern  part  of  Bedford 
county,  and  prosecuted  during  the  residue  of  the  season  in  this,  and 
the  rest  of  the  counties  between  the  Maryland  state  line  and  the 
Susquehanna  river,  in  one  direction ;  and  the  Cumberland  Valley 
and  the  ridge  of  the  Allegheny  mountain,  in  the  other.     While  ex- 
ploring this  large  and  interesting  district,  excursions  were  occasion- 
ally made  to  the  west  side  of  the  Allegheny  on  the  one  hand,  and 
into  tne  CuMBeilMitt  f  Msy  on  tbenMfcfeVr.ibr  the  purpose  of  insuring 
a  necessary  connexion  between  the  researches  of«tk»  present  year, 
and  those  to  be  carried  on  hereafter  in  the  two  other  regions  of  the 
state.     The'  area  throughout  which  this  connected  series  of  geologi- 
cal observations  has  been  pursued,  embraces  by  calculation,   six 
thousand  square  miles,  more  than  equaling  one  half  of  the  territory 
of  Maryland,  comprising  at  the  same  time,  the  most  mountainous  and 
broken  section  of  Pennsylvania,  and  as  a  consequence,  the  most 
complex  and  intricate  portion  of  her  geology.'   In  seeking  to  ascer- 
'  tain  the  mineral  resources  of  this  region,  every  effort  has  been  made 
to  discover  the  nature,  and  to  trace  die  limits  of  the  respective  strata 
by  traversing  in  all  directions  the  mountains,  ridges  and  vallies  of 
the  district,  in  order  to  mark  the  relative  position  of  the  rocks  to  each 
other,  their  dip  and  peculiarities  of  stratification,  or  to  detect  the  sit- 
uation within  or  upon  them,  of  all  {he  useful  mineral  deposits,  espe- 
cially of  iron  or  coal ;  and  by  studying  at  the  same  time,  every  cir- 
cumstance and  fact  tending  to  reveal  the  mode  of  their  distribution. 
In  the  prosecution  of  these  inquiries,  the  strata  were  traced  both 
longitudinally  and  transversely ;  the  mountains  and  ridges  in  numerous 
places  crossed,  to  ascertain  their  structure  and  their  contents,  or  to 
settle  doubts  in  regard  to  the  geography  caused  by  the  insufficiency 
of  the  state  maps.     Wherever  natural  or  artificial  exposures  of  the 
strata  were  accessible,  they  were  sought^-wtoether  laid  bare  on  the 
steep  flanks  of  the  mountains,  in  crags,  cliffs  or  coves,  in  the  banks 
or  dried  channels  of  the  streanis,  or  in  excavations  on  the  public 
works,  in  mines  or  III  the  common  pits  and  wells  of  the  country. 
From  such  and  other  similar  sources,  familiar  to  geologists,  as  the 
quarters  from  which  they  drain  this  principal  knowledge  of  every 
district,  we  have  endeavoured  to  deduce  some  useful  practical  con- 
clusions respecting  the  nature,  position  and  relative  abundance  of 
those  substances  that  seemed  from  their  adaptation  to  the  uses  of  life, 
to  merit  an  especial  share  of  the  labours  of  the  survey. 

Aware  of  the  importance  of  collecting  as  early  as  possible,  a  body 
of  information  interesting  to  the  iron  trade  of  the  state,  a  large  por- 
tion of  attention  has  been  expressly  directed  to  the  geology  of  the 
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icon  ore  of  this  region.  We  have  therefore  visited  a  large  number 
of  the  mines  and  ore  banks,  besides  exploring  a  multitude  of  places 
where  ore,  not  used  or  not  known,  was  detected  and  traced  by  us 
'over  the  surface.  When  the  observations  thus  made,  shall  have  been 
extended  to  the  rest  of  the  state  ;  and  confirmed  and  matured  by  ad- 
ditional facts  ;  and  when  the  powerful  auxiliary  of  chemical  analysis 
shall  have  been  brought  more  extensively  to  bear  upon  the  same  in- 
quiries, we  shall  be  able,  it  is  hoped,  to  submit  to  the  legisla- 
ture, and  in  case  it  should  be  requested,  probably  before*  the  final 
complete  report  on  the  survey,  a  separate  view  of  the  present  state, 
and  future  prospects  of  the  iron  manufactured,  and  iron  trade  of 
Pennsylvania,  embodying  a  mass  of  highly  useful  practical  informa- 
tion. 

Besides  examining  a  large  number  of  the  known  localities,  con- 
spicuous or  otherwise,  of  iron  ore,  coal,  and  a  few  other  useful  sub- 
stances that  occur  in  the  region,  many  visits  of  observation  were 
undertaken  to  neighborhoods*  where  other  minerals  were  supposed 
to  exist,  in  consequence  of  rumours  which,  on  geological  grounds, 
there  was  every  reason  to  discredit.  Traditions,  originating  some- 
times in  ignorance,  sometimes,  probably  in  fraud,  at  a  period  when 
the  nature  of  the  country  was  but  little  understood,  have  filled  this 
section  of  the  state  with  reputed  deposits  of  lead,  zink,  copper,  tin, 
nay,  of  silver  itself.  Lead  ore,  in  very  insignificant  amount,  some- 
times associated  with  still  smaller  quantities  of  an  ere  of  zink,  does 
occur  in  few  instances,  but  little  or.no  hope  is  entertained  that  a 
workable  body  of  these  ores  will  ever  be  discovered  in  this  quarter. 
Very  faint  appearances  of  copper  have  in  one  or  two  cases,  been  met 
with,  but  not  such  as  to  justify  a  second  thought,  while  not  even 
the  remotest  trace  of  the  existence  of  tin  or  silvei  has  yet  been  wit-, 
nessed  by  us.  Innumerable  are  the  reputed  localities  of  coal,  which, 
upon  investigation,  were  ascertained  to  be  spots  occupied  by  some, 
dark  band  in  one  or  other  of  the  several  slates  of  the  region. 
Though  from  increasing  knowledge  of  the  stratification  of  the  dis- 
trict, I  soon  became  sceptical  in  regard  to  the  occurrence  of  coal  in 
most  of  these,  places  ;  it  was  nevertheless  deemed  expedient  in  the 
elementary  stages  of  the  survey,  to  rest  satisfied  with  no  evidence 
less  conclusive  than  that  of  actual  inspection. 

Nothing  has  exhibited  more  strongly  the  propriety  of  the  act  pro- 
viding for  a  geological  and  mniefalSgrcal  survey  of  the  state,  than 
the  numerous  errors  thus  disclosed,respecting  the  nature  and  distribu- 
tion of  our  mineral  resources.  Often  have  your  geologists  been  cal- 
led on  to  deplore  the  infatuation  which  causes  to  be  neglected,  in 
many  neighborhoods,  abundant  treasures  of  iron  ore,  lime,  and  other 
materials,  fitted  to  foster  a  wholesome  industry,  for  the  feverish  and 
illusive  search  after  the  preeious  metalsi  The  mineral  substance  ly- 
Mng  between  our  ro>;ks,  or  buried  beneath  our  soil,  though  inexhaus- 
tible in  their  abundance,  are  very  few  in  kind. .  In  the  Appalachian 
regions,  almost  the  sole  varieties  conspicuous  for  usefulness  and  quan- 
tity, are  the  several  species  of  iron  ore  and  coal,  to  which  we  should 
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add  the  limestone  and  marl,  so  serviceable  in  agriculture,  and  several* 
kinds  of  sand  stone  and  clay,   applicable  in  various  branches  of  the 
manufacturing  arts.     All  these  are  lavished  upon  us  in  a  profusion 
that  may  fairly  vie  with  what  is  seen  in  any  other  quarter  of  the  con- 
tinent ;  and  the  exhibition  of  their  geological  relations  opens  a  field  of 
inquiry,  which  for  usefulness  and  curious  bearing,  can  scarcely  be  e**-*" 
ceeded  in  any  part  of  the  world.     I  now  submit  a  brief  sketch  of  the 
results  of  the  preliminary  investigations  of  this  first  year  of  the  survey. 
Contrary  to  the   opinion  often  entertained  by  geologists,  that  this 
belt  of  country  which  I  have  denominated  the  Appalachian  region  of 
Pennsylvania,  consists  chiefly  of  rocks  of  the  transition  class,  I  may 
state  with  confidence,  that  no  conclusion  can  be  better  established  by 
the  facts  now  brought  to  light,  than  that  the  whole  of  the  strata  of 
this,  district,  frelong  to,  th&_££Cimdary  epoch.    This  induction  is 
scarcely  less  important  in   a  practrcaTTtrlt»-4ii,  a  scientific  point  of 
view.     It  shows   at  a  glance  the  nature  of  the  prevailing  minerals, 
and  in  conjunction  with  the  total  absence  of  igneous  rocks  in  the  re- 
gion,  affords  a  strong  presumption  against  the  existence  of  veins  of 
the  more  costly  metals.     Notwithstanding  the  enormous  extent  to 
which  the  strata  are  contorted  and  broken,  on  no  occasion  have  dykes 
of  trap  or  porphyry,  or  veins  of  quartz,  and  the  other  products  of  igne- 
ous or  volcanic  action,  been  met  with.     As  these  tire  the  usual  con- 
comitants of  metalliferous  regibns,  except  those  wjiere  certain  ores  of 
iron,  lead,  and  of  one  or  two  more  of  the  baser  metals  abound,  their 
absence  goes  very  far  to  confirm  the  other  evidence  collected,  of  the 
non-existence  here  of  silver,  copper,  zinc  and  tin.     The  strata  of  this 
region  belong  essentially  to  that  group  which  in  this  country  is  char- 
terized  by  the  profusion  of  its  iron  ores,   especially  of  the  hematitic 
and  brown  ore  varieties,  referring  themselves  to  that  portion  of  the 
secondary  series,  which  includes  the  coal  measures,  and  the  group 
subjacent  to  these.     The  Appalachian  region  so  far  as   it  has  been 
hitherto  explored,  is  found  to  comprise  twelve  distinct  strata  or  sets 
of  rocks,  distinguishable  from  each  other  by  such  strong  mineralogi- 
cal  features  as  to  obviate  all  difficulty  in  recognising  and  delineating  . 
their  boundaries.     Dipping  sometimes  to  the   southeast   and  some- 
times to  the  northwest,  these  strata  present  numerous  great  undula- 
tions, in  consequence  of  which,  sorae-o£-HIem,  more  especially  the 
lower  ones,  re-appear  often,  in  the  space  between  the  Cumberland 
valley  and  the  coal  me&eui***  liQffieast  of  the  Allegheny  mountains. 
For  the  classification,  the  most  convenient  and  natural  arrangement 
that  offers  itself,  is  a  sub-division  of  the  entire  series  into  two  systems, 

frouping  together  the  three  upper  rocks  under  the  name  of  the  Car* 
oniferous  system,  and  the  lower  nine  under  that  of  the  •Appalachian 
system.  ' 

The  following  is  a  concise  description  of  these  strata,  on  the 
ascending  order. 

1.  The  lowest  in  position  is  a  very  thick  blue  lime  stone,  contain- 
ing layers  of  chert  or  horns  tone.  It  ranges  through  many  of  the 
larger  valleys,  which  are  in  form,  valley s^>f  elevation,  whose  anticlinal 
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axes,  made  by  the  dipping  of  the  beds  in  opposite  directions,  run 
generally  along  the  centre  of  the  valleys.  Resting  upon  the  surface 
of  the  rock  in  the  ferruginous  soil  which  covers  it,  iron  ore  occurs 
in  great  abundance.  In  the  thin  veins  of  calcareous  spar  which  oc- 
casionally traverse  it,  small  collections  of  lead  ore  have  in  a  few  in- 
stances been  seen.  I  propose  to  call  this  stratum  the  cove  limestone, 
a  name  which  will  serve  well  enough  to  designate  it  until  a  complete 
classification  and  nomenclature  of  all  our  rocks  can  be  presented* 
The  blue  limestone  here  described,  though  the  lowest  of  the  twelve 
rocks  which  show  themselves  west  of  the  Cumberland  Valley,  is  not 
the  lowest  of  the  rocks  to  which  it  will  be  necessary  to  advert  here* 
after.  In  that  valley,  by  far  the  greatest  in  the  state,  there  exists 
besides  this  limestone  and  the  slate  which  rests  above  it,  another 
limestone  and  another  jolate,  both  inferior  to  these  in  position,  but 
which  having  no  place  in  the  region  between  the  Blue  mountain  and 
the  Allegheny,  ape  excluded  from  the  series  now  under  consideration. 

2.  A  dark  blue,  drab  colored  and  yellow  slate  rests  immediately 
upon  the  upper  beds  of  the  cove  lime  stone,  the  darker  layers  are 
frequently  mistaken  for  coal  shales,  but  this  rock  is  destitute  of  the 
vegetable  impressions  which  generally  characterize  coal  measures, 
and  no  coal  has  ever  been  found  near  it  in  the  series.  In  a  few 
places  it  contains  rich  deposits  of  iron  ore,  though  usually  it  is  not 
distinguished  by  an  abundance  of  this  mineral.  This  slate,  which  I 
shall  call  the  cove  slate,  is  generally  found  at  the  foot  of  the  moun- 
tains, in  contact  with  the  cove  limestone. 

3.  The  next  member  of  the  series  consists,  throughout  its  lower 
half,  of  very  hard,  tough,  greenish  and  dark  grey  sand  stones,  full  df 
mineral  specks  of  brown  and  red  oxide  of  iron,  while  the  upper  por- 
tion is  an  assemblage  of  very  red  argillaceous  slates,  alternating  with 
soft  red  sandstones.  This  stratum,  containing  ferruginous  specks 
similar  to  those  seen  in  the  subjacent  greenish  beds,  though  probably 
one  of  the  chief  sources  of  the  iron  ore  which  rests  above  the  cove 
limestone,  is  itself  rather  deficient  in  that  mineral.  The  usual  posi- 
tion of  the  rock  is  on  the  flanks  of  the  mountain,  bounding  the  valleys 
of  the-«©*e  Jimestone,  extending  generally  from  near  their  base  to 
midway  up  their  sides, 

4.  The  fourth  rock  in  order  k  a  white  and  yellowish  white. sand- 
stone,, moderately  fine  grainedy-aiuLxemarkable  for  the  pure  white- 
ness v  and  the  hardaess  and  toughness  of  some  of  its  beds,  is  the  only 
stratum  of  the  region  containing  a  peculiar  tribe  of  marine  vegetable, 
fossil  remains,  denominated  fucoides,  which  in  some  of  the  beds  of 
die  stratum  occur  in  great  abundance.  I  propose  to  characterize  it  as 
white  fucoidal  sandstone.  The  whitest  varieties  of  the  rock  appear 
to  be  well  adapted  to  the  manufacture  of  glass,  China  ware,  and  the 
finer  kinds  of  pottery.  Its  ordinary  situation  is  on  the  external  sides 
and  the  summits  of  the  mountains  which  bound  the  valleys  containing 
the  cove  limestone,  though  in  some  high  ridges  it  dips  with  both 
slopes  of  the  mountain  and  is  the  Only  visible  rock. 

&.  To  this  succeeds  a  series  of  beds  of  very  varied  aspect  and  com* 
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position,  consisting  in  the  lower  portion  of  greenish,  grey  and  red 
shales,  passing  into  argillaceous  red  sandstone.     The  middle  layers 
are  soft  calcareous  shales  in  narrow  alternating  hands,  of  nearly  every 
hue,  red,  yellow,  green  and  purple,  blended  together  as  in  the  rain- 
bow.    The  upper  divisions  of  the  stratum  exhibit  similar  variegated 
shales,including  thin  layers  of  argillaceous  limestones,  which,  as  we 
ascend,  grow  more  abundant  and   alternate  with  calcareous  shale, 
having  a  color  passing  from  grey  to  dull  green.     This  diversified  de- 
posit, ranks  next  perhaps  to  the  eove  limestone  in  its  productiveness 
in  iron  ore,  some  varieties  of  which  are  argillaceous  and  some  calca- 
reous.    It  lies  generally  on  the  two  sides  of  the  valleys  next  adjacent 
to  those  occupied  by  the  cove  limestone.    I  propose  to  name  it  the 
variegated  calcareous  shale  stratum. 

<Vp*Ph«  Miwi  im  *!«»  ■a^.^^t  Mfiilgi^/vnq  blue  limestone,  having 
a  somewhat  slaty  fracture,  with  an  easy  cleavag*  in  a  direction  diag- 
onal  to  the  planes  of  the  strata.     It  contains  between  its  beds  thin 
layers  of  shale  resembling  that  last  described,  though  these  grow  less 
as  we  ascend,  while  the  rock  becomes  progressively  purer  and  lee's 
argillaceous.     It  is  blue,   bluish  grey,  light  grey  and  black,  several 
varieties  of  it,  especially  the  two  latter,  having  when  broken  a  strong 
foetid  smell.    The  black  is  sometimes  susceptible  of  a  high  polish, 
and  would  yield  a  marble  somewhat  ornamental ;  some  beds  are  full 
of  organic  remains  in  a  fragmentary  state.     These  bear  a  near  anal- 
ogy to  a  species  of  limestone  known  in  England  by  the  name  of 
encrinal  marble.     The  light  grey  variety  is  uncommonly  soft  and  has 
a  lustre  that  may  be  called  slightly  silky,  from  which  qualities  it  has 
been  mistaken  for    gypsum,  though  it  proves  upon  analysis  to  be 
-nearly  pure  Carbonate  of  lime. 

No  decided  line  of  separation  can  be  drawn  between  these  lime 
stone  beds  and  those  of  the  upper  portion  of  the  variegated  calcareous 
shale  stratum  below  them,  every  feature  denoting  a  gradual  passage 
of  the  one  unto  the  other.     Convenience  however  dictates  this  sepa- 
rate classification  of  them.     This  stratum  is  terminated  by  layers  of 
grey  chert;  several  kinds  of  argillaceous  iron  ore  occur  in  considerable 
quantities  connected  with  this  rock,  which  is  likewise  occasionally 
traversed  by  a  net  work  of  sparry  veins,  containing  sometimes  small 
quantities  of  Galeria  (sulphuret  of  lead)*nd-Blende  (sulphuret  of  zinc.) 
The  upper  surface  of  the  chert  layers,  or  which  is  the  same  thing, 
the  base  of  the- osmly lagi— nil  stone  is  a  common  position  for  another 
Iron  ore  which  though  sometimes  sandy,  is  frequently  of  good  quality* 
7.  To  ihe  limestone  succeeeds  a  rather  coarse  grained  and  loosely 
cemented  sandstone  of  an  impure  white  and  yellowish  white  colour, 
and   characterized  by  the  abundance  of  fossils  in  some  of  its  layers. 
These  are  chiefly  extinct  species  of  marine  shells.     Parts  of  this 
sandstone  resemble  strongly  certain  varieties  of  the  white  tucoidal 
sandstone,  the  lower  portions  of  the  stratum  have  generally  a  very 
coarse  texture,  are  often  very  calcareous,  and  contain  characteristic 
fossil  shells  of  unusual  magnitude*  The  softer  yellowish  variety  of  this 
rock  is  valuable  as  a  building  stone,  being  easy  to  quarry  and  to  dress, 


X. 


1* 

0 

and  not  liable  to  decay  from  exposure  tothe  atmosphere.  .  It  is  like* 
wise  the  best  fitted  of  all  the  sandstones  of  the  region,  for  forming  the 
hearths  and  in  walls  of  furnaces.  Iron  ore  of  a  chesnut  brown  colour 
and  compact  texture  is  rather  abundantly  interstratified  with  the 
upper  beds  of  this  rock,  for  which  I  suggest  the  name  offomliferQU* 
sandstone* 

8.  The  next  stratum  is  a  dull  olive  coloured  slate,  alternating  with 
grey  argillaceous  sandstones.  Towards  the  upper  portion  some  of 
the  layers  consists  of  a  soft  very  yellow  slate,  which  increases  as  we 
ascend,  becoming,  in  the  upper  part,  the  principal  variety.  It  alter- 
nates with  beds  which  gradually  assume  a  brown  and  reddish  tinge, 
that  grows  gradually  more  distinct,  indicating  the  gentle  passage  of 
this  rock  into  the  red  argillaceous  stratum  above  it  The  inferior 
layers  contain  occasionally  large*  deposits,  of  a  very  argillaceous  iron 
ore,  approximating  in  its  composition  and  characters  to  the  argilla- 
ceous iron  stone  of  the  coal  measures.  This  stratum  abounds  also  in 
mineral  springs,  the  predominating  ingredient  of  which  is  sulphuretted 
hydrogen.  It  may  for  convenience  sake  be  called  the  olive  slat$ 
stratum.  * 

9.  Above  this  slate  we  find  a  series  of  brownish  red  and  buff-co- 
loured slates  and  argillaceous  sand  stones,' corresponding  in  nearly 
every  character,  except  colour,  with  the  olive  slates  and  sandstones' 
beneath.  The  yellow  slate  predominating  in  the  upper  portion  of 
the  sub-jaceftt  stratum,  prevails  largely  throughout  the  lower  part  of 
this,  alternating  with  the  red  beds,  but  towards  the  middle  of  the  mas4 
it  gives  place  entirely  to  the  latter.  A  few  faint  traces  of  iron  ore 
are  discoverable  in  this  stratum,  though  it  is  for  the  most  part  stri- 
kingly characterized  by  a  deficiency  in  this  material.  The  nine 
rocks  here  described,  constitute  a  group  on  which  may  very  properly 
be  conferred  the  general  title  of  the  Appalachian  system  of  strata.— - 
They  obviously  require  to  be  classified  apart  from  that  assemblage  of 
rocks  next  above  them,  which  is  distinguished  by  every  feature  as  be* 
longing  to  the  coal  bearing  or  carboniferous  series.  As  a  group  sit- 
uated low  in  the  secondary  series,  these  nine  strata  are  singularly  des- 
titute of  indications  of  coal ;  whereas  no  sooner  do  we  pass  into  the 
overlying  clasd,  than  we  encounter  the  peculiar  vegetable  fossils,  and 
thin  flakes  of  coal  associated  .with  other  proofs  of  our  having  entered 
the  subordinate  portion  of  the  great  carboniferous  system. 

.  I  proceed  to  give  the  predomiriSnTrfraractemties  of  the  rocks  of 
this  latter  division.  1.  The  stratum  at  the  bottom  of  the  carboni- 
ferous series,  is  a  group  of  massive  beds  of  coarse  grey  sandstone 
and  conglomerate,  the  sand-stones  prevailing  most  in  the  lower  por- 
tion, while  towards  the  top  fully  developed  conglomerates  of  pure 
white  and  partially  transparent  quartz  abound.  A  somewhat  abrupt, 
transition  separates  this  stratum  from  the  red  group  below.  In  these 
conglomerates  and  sand-stones,  we  are  presented  occasionally,  not 
only  with  the  vegetable  fossils  distinctive  of  the  coal  formation,but  also 
with  thin  scales  of  coal  itself,  generally  in  the  form  of  flattened  stems 
and  other  portions  of  the  plants  found  among  carboniferous  rooks.  In* 
stances  are  not  wanting  where  the  coaly  deposits,  possessing  the 
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thickness  of  a  few  inches,  flatters  the  hopes  of  the  over  sanguine, 
but  is  insufficient  to  entitle  the  stratum  to  be  considered  among  the 
coal  measures  or  productive  part  of  the  formation. 

Among  the  results  of  the  researches  of  the  present  year,  none  ap- 
pears more  fully  established  than  that  of  the  absence  of  any  workable 
seams  of  coal  within  the  beds  of  this  stratum,  which,  for  the  sake  of 
convenient  reference,  I  shall  call  the  lower  carboniftrou*  aqnd-stone. 
2.  A  red  shale  constitutes  (where  it  is  present  in  the  series)  the  next 
superior  member  of  the  carboniferous  system.  This  deposit  posses- 
ses a  remarkably  uniform  composition,  its  colour  varies  from  brown 
to  florid  red,  it  is  very  argillaceous,  and  towards  die  lower  part 
of  it,  occasionally  very  ferruginous,  and  contains  likewise  thin 
bands  of  reddish  and  greenish  calcareous  rock,  approaching  in  texture 
and  composition,  to  a  moderatelypure  limestone.  A  minute  quan- 
tity of  cateareou*  iua%»f  s<fcm*Ww  immmiimsji  »  constituent  of  the 
rock,  imparting  to  the  soil  a  considerable  degree  iiftinmiss. 

Among  its  very  lowest  layers  in  Trough  creek  valley,  and  ill 
several  other  places  bordering  the  base  of  the  Broad  Top  mountain, 
iron  ore  occurs  of  unusual  density  and  richness,  it  lies  in  tabular 
masses  a  few  inches  thick.  The  situation  of  this  ore,  at  the  very, 
surfrce  of  the  subjacent  sand-stone,  suggests  the  propriety  of  seek- 
ing for  it  in  the  other  valleys  or  coves  of  similar  formation  to  that 
of  Trough  creek,  which  encircle  some  of  the  anthracite  coal  fields* 
This  red  shale  stratum,  like  the  sand-stone  beneath  it,  affords  a 
few  insignificant  traces  of  carbonized  and  vegetable  fossil  remains, 
indicating  its  contiguity  to  coal  measures,  but  not  justifying  any  an- 
ticipations of  finding  workable  coal  within  its  layers. 

It  would  seem  that  this  rock  is  not  an  invariable  member  of  the  car- 
boniferous system,  for  though  distinctly  traceable  as  an  independent 
stratum  around  the  base  of  the  coal  field  of  the  Broad  Top  mountain, 
and  still  more  conspicuously  around  the  several  anthracite  coal  fields 
east  of  the  Susquehanna,  it  has  not  in  its  characteristic  aspect,  been 
recognized  any  where  skirting  the  base  of  the  Allegheny  coal  mea- 
sures, though  possibly  it  may  yet  be  discovered.  As  it  is  thinner 
beneath  the  coal  measures  of  the  Broad.  Top  than  more  to  the 
east,  where  it  is  associated  with  the  anthracite,  it  is  altogether  prob- 
able that  at  the  time  of  its  original  foraatioj»*4tttiifined  out  and  be- 
came extinct  before  reaching  towards  the  northwest  as  far  as  the 
present  edge  of  the  coal  fields  of  tke  Allegheny  region. 

3.  Coal  measures,  ~T1ie  third  or  uppermost  group  of  beds  be- 
longing to  the  carboniferous  system,  and  the  last  in  order  of  the 
whole  series  of  twelve  rocks  which  compose  the  region  between 
the  Cumberland  valley  and  the  Allegheny  mountain,  is  the  group 
that  embraces  all  the  cdal  bearing  strata  of  the  state.  In  the  anthra- 
cite coal  region,  and  bituminous  coal  tract  of  Broad  Top,  the  coal 
measures  are  to  be  considered  as  beginning  with  the  first  beds  above 
the  red  shale  stratum,  before  described,  for,  not  withstanding  that 
the  lowest  rocks  are  destitute  of  coal  throughout  a  thickness  of 
several  hundred  feet,  yet  their  identity  in  all  respects,  with  the  sand- 
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stones  and  conglomerates  which  alternate  with  the  beds  of  coal 
higher  up,  proves  them  to  be  a  portion  of  the  same  formation. 

In  the  anthracite  coal  measures,  these  rocks  underlying  the  low- 
est coal  seam,  are  an  assemblage  of  massive  beds  of  very  hard 
quartzose  conglomerates,  from  eight  hundred  to  a  thousand  feet  thick. 
Above  these  rests  a  group  of  numerous  seams  of  anthracite  coal,  al- 
ternating with  various  coarse  and  fine  grained  sand-stones,  passing 
from  very  silicious  and  micaceous  kinds,  to  argillaceous  varieties,  and 
running  by  every  gradation  into  grey,  greenish,  olive-coloured  and 
brown  slaty  sand-stones,  and  into  dark  slates  and  coal  shales.  In 
the  lower  strata  of  some  of  the  anthracite  coal  fields,  the  seams  of 
coal  are  in  immediate  contact  with  interposed  beds  of  coarse  quartzose 
conglomerate,  identical,  with  that  which  generally  lies  at  the. bot- 
tom of  the  series.  In  the  Mahanoy  coal  tract  where  this  is  largely 
the  case,  the  surface  of  the  coal  may  be  sometimes  seen  impressed 
with  the  rough  surface  of  the  conglomerates.  This  fact  is  here  men- 
tioned to  show  that  dark  shales,  and  argillaceous  sand-stones  are  not, 
as  some  suppose,  the  only  rocks  indicative  of  coal.  In  the  district 
"of  the  Broad  Top  mountain,  the  rock  at  the  bottom  of  the  coal  mea- 
sures, is  different  from  that  at  the  base  of  the  anthracite  scries,  and 
is  attended  by  a  corresponding  difference  in  the  other  portions.  It 
is  a  coarse,  loosely  aggregated,  greyish-white  sand-stone,  its  thick- 
ness below  the  lowest  seam  of  coal,  is  much  less  than  that  of  the  un- 
productive conglomerate  underlying  the  anthracite.  Reposing  upon 
it,  we  find  an  assemblage  of  seams  of  good  bituminous  coal,  inter- 
stratified  with  sand-stones  very  similar  to  it,  and  also  with  buff  co- 
loured yellowish-blue,  and  brown  shales,  and  argillaceous,  slaty 
sand-stones.  There  is  in  this  group,  and  not  far  from  the  top  of  the 
series  in  Broad  Top,  a  thin  bed  of  silicious  rock,  of  extremely  fine 
texture,  which  might  be  made  useful  as  an'oil-sione  for  sharpening 
instruments.  Thin  layers  of  a  light  grey  silicious  limestone,  have 
also  been  seen  in  two  or  three  places. 

Taken  as  a  group,  these  coal  measures  coincide  strikingly  with 
those  west  of  the  Allegheny  mountain ;  both  of  them  being  charac- 
terized by  a  great  preponderance  of  rather  coarse,  greyish  white 
sandstone. 

.  The  chief  point  of  difference  seems  to  he  the  comparative  absence 
of  argillaceous  and  calcareous  strata  in  the  Broad  Top  series  ;  and 
a  corresponding  relative  deficiency  as  far  as  research  has  hither- 
to gone,  of  the  clay  iron  s  tone—and.  fire  clay,  so  usual  in  bituminous 
coal  measures.  They  are  not  however  altogether  wanting ;  and  ths 
coal  seams  are  numerous  and  of  larger  dimensions,  furnishing  seve- 
ral varieties  of  bituminous  coal,  finely  adapted  to  either  domestic  or 
manfacturing  purposes.  To  enumerate  all  the  subordinate  rocks 
forming  the  enormous  series  of  coal  measures  of  the  Allegheny  re- 
gion of  the  state,  would,  even  were  we  furnished  with  the  requisite 
details,  be  inconsistent  with  the  scope  of  tiie  present  report.  All 
that  I  need  give,  is  a  general  description  of  such  of  the  rocks  as  are 
most'prevalenUnd  characteristic.    Almost  the  only  rock  which  meets 
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us  at  the  base  of  this  great  group,  is  a  rather  coarse,  and  nearly  white 
sandstone,  occurring  between  the  ridge  of  the  Allegheny,  and  the 
nearest  coal  seams  northwest.     This  readily  disintegrates  into  sand, 
which  is  nearly  pure  white.    It  passes,  by  a  slight  admixture  of  ar- 
gillaceous matter  and  oxide  of  iron,  into  a  light  pinkish  and  also 
salmon  colored  variety,  which  yields,  upon  decomposition,  a  sandy 
yellowish  clay.     As  we  ascend  in  the  series,  and  enter  the  coal- 
bearing  portion,  these  sandstones  are  repeated  in  great  profusion, 
intermixed  with  beds  which  grow  rather  argillaceous  as  we  pass  to 
still  higher  strata.     In  proceeding  westward,  we  witness  at  the  same 
time  an  increasing  proportion  of  thinly  bedded  coal  shales,  which  are 
frequently  bituminous.     Associated  with  these,  are  layers  of  fire 
clay,  sometimes  imbedding  or  accompanying  layers  of  nodules  of 
clay-iron  stone,  and  tabular  masses  of  an  impure,  earthy  grey  lime- 
stone, which  is  often  very  argillaceous  and  ferruginous,  having  the 
composition  of  hydraulic  cement.    Rttrag  -SHU  higher  in  the  strata, 
thin  beds  of  moderately  fine  fossiliferous  blue  limestone  sHew  them- 
selves with  increasing  frequency,  while  the  nodular  clay  iron  ore 
grows  more  abundant  as  we  recede  from  the  Allegheny  mountain,  as 
far  at  least  as  a  certain  limit,  not  yet  well  defined.     The  above  strata 
variously  combined,  occur  in  an  almost  endless  series  alternating 
with  innumerable  beds  of  bituminous  coal,  of  a  character  and  compo- 
sition extremely  diversified.     It  will  be  seen  from  the  above  sketch 
of  our  rocks  and  their  order  of  stratification,  that  I  assign  to  all  the 
coal  measures  of  the  state  the  same  position  in  the  series ;  placing 
the  anthracite,  and  likewise  the  coal  of  Broad  Top,  in  a  position  strict- 
ly equivalent  to  that  occupied  by  the  carboniferous  strata  west  of  the 
Allegheny  mountain.     Much  contrariety  of  opinion  has  heretofore 
prevailed  in  regard  to  the  situation  of  the  anthracite ;  some  geologists 
conceiving  it  to  belong  to  the  so  called  transition  strata ;  a  class  lower 
in  position,  or  of  older  date  than  the  secondary  rocks  that  contain 
the  bituminous  coal.     Professor  Eaton,  from  a  limited  examination 
made  in  1831,  of  the  country  adjacent  to  the  Carbondale  and  Wilkes- 
barre   anthracite  coal  field,  has  expressed  his   conviction   of   the 
identity  of  this  coal  formation  with  that  of  the  Allegheny  region  in 
Tioga.     The  grounds  of  this  belief  he  has  not  however  stated,  in  a 
manner  sufficiently  full  and  precise  to  establish  the  doctrine  conclu- 
sively among  geologists;  and,  at  the  outset  of  the  investigations  of 
this  year,  my  own  views,  though  not  influenced  in  any  degree  by  the 
weaker  arguments  of  the  advocates  of  the  opposite  opinion,  remained, 
I  confess,  undecided  by  any  evidence  which  he  had  adduced  on  that 
subject.    I  have  since  been  enabled,  by  comparing  my  own  observa- 
tions with' his  descriptions,  better  to  appreciate  the  nature  and  extent 
of  his  researches,  which  were,  I  conceive,  sufficient  to  render  highly 
probable,  though  by  no  means  certain,  the  geological  identity  of  the 
two  formations. 

The  want  of  positive  demonstration  upon  this  point,  has  arisen 
from  an  imperfect  classification  of  the  strata  beneath  both  these  sets 
of  coal  measures.    Precise  conclusions  regarding  the  comparative  age 
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of  rocks,  can  be  attained  only  through  a  minute  examination  of  their 
order  of  super-position  ;  which  in  this  instance  I  have  made  with  so 
much  care  as  to  obviate,  I  trust,  all  future  doubts  of  the  close  corres- 
pondence in  position,  of  our  several  carboniferous  deposits. 

The  erroneous  impressions  which  existed  in  reference  to  the  geo- 
logical epoch  of  the  anthracite,  gave  birth  to  precisely  similar  mis- 
conceptions respecting  the  date  of  the  bituminious  coal  measures  of 
the  Broad  Top  mountain ;  for. on  the  assumption  that  the  line  of  sep- 
aration between  our  secondary,  and  the  supposed  transition  formation 
of  the  Appalachian  region,  followed  the  south  eastern  base  of  the  es- 
carpment of  the  Allegheny  mountain,  the  coal  bearing  series  of  Broad 
Top,  was  very  naturally  referred  to  the  same  older  class,  to  which 
the  non-bituminous  coal  had  been  previously  ineorrectly  attributed. 
The  determination  of  an  identical  date,  or  geological  position,  between 
the  three  several  coal  formations  of  Pennsylvania,  ought  not  to  be 
considered  as  of  scientific  interest  merely ;  for  it  iff  a  result  fraught 
with  applications  of  direct  utility.  By  establishing  the  fact  that  to  a 
single  place  in  our  secondary  series  of  rocks,  belong  all  the  several 
species  of  coal  with  which  this  state  is  so  lavishly  supplied ;  we  show 
the  futility  of  the  hope  so  prevalent  throughout  the  country,  of  dis- 
covering beds  of  this  substance  among  the  inferior  slates  of  the  Appa- 
lachian region.  From  New  York  to  Alabama,  repeatedly  abortive, 
but  unceasing  search  has  been  made  for  coal,  among  the  darker  bands 
of  slate  rock  of  the  Appalachian  system  ;  a  portion  of  our  strata  too 
low  for  that  purpose  by  several  thousand  feet. 

In  illustration  of  the  practical  importance  of  an  accurate  classifica- 
tion, to  a  perfect  under  standing  of  the  relative  position  of  our  strata;  I 
may  allude  to  the  mistake  sometimes  committed  of  digging  for  coal  in 
the  conglomerates  and  sand-stone  beds  of  the  stratum,  which  I  have 
called  the  lower  carboniferous  sandstone.  In  consequence  of  con- 
founding this  rock  with  the  conglomerates  and  sandsl ones  of  the  an- 
thracite, which  lie  two  steps  above  it  in  the  series,  a  somewhat  costly 
exploration  for  coal  was  undertaken  a  few  years  since  at  the  end  of 
the  ridge  called  Berry's  mountain,  where  the  Susquehanna  river  pas- 
ses it.  The  misapprehension  occasioned  by  the  resemblance  be- 
tween the  two  sets  of  conglomerates,  is  likely  to  be  confirmed  in  the 
minds  of  those  who  look  rather  to  the  mere  aspect  of  the  rocks,  than  to 
their  order  of  stratification,  by  a  corresponding  analogy  which  is  found 
to  exist  between  the  red  slates  underlying  one  of  these  stn  ta,  and  the 
carboniferous  red  shale  which  underlies  the  other,  namely  that  which 
is  connected  with  the  coal. 

That  these  two  red  argillaceous  strata,  have  not  been  hitherto 
properly  discriminated,  will  appear  from  the  following  passage  in 
the  useful  and  generally  accurate  report  on  the  coal  trade  of  Pennsyl- 
vania, submitted  by  a  committee  of  the  Senate  in  J  834.  "  The  red 
shale  which  appears  to  form  the  base  of  the  anthracite,  and  which  is 
found  to  form  a  Tegular  and  uninterrupted  circle  or  border  around 
each  of  the  deposits,  does  not  terminate  east  of  the  river,  but  contin- 
ues on  either  side  of  Wiconisco  creek,  and  is  crossed  by  the  Susque- 
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hanna  immediately  above  Millersburg,  and  also  below  it  between  ike 
fftconisco  and  Peter's  mountain."  The  inaccuracy  consists  in  sup- 
posing the  rock  in  the  latter  place  to  be  the  red  shale,  whereas  it  is 
really  the  red  slate  at  the  top  of  the  Appalachian  system  of  rocks, 
an%  the  error  if  uncorrected  is  calculated  to  mislead  in  any  research 
that  may  be  undertaken,  either  in  the  same  quarter  or  in  the  Broad 
Top  coal  district. 

In  the  act  providing  for  the  survey,  the  map  of  the  commonwealth 
is  specified  as  the  basis  upon  which  the  areas  occupied  by  the  dif- 
ferent geological  formations  of  the  state,  are  to  be  represented*  This 
map,  though  by  far  the  most  accurate  that  has  yet  been  made  of 
Pennsylvania,  is  in  most  portions  of  its  Topography,  extremely  im- 
perfect, particularly  in  regard  to  the  delineation  of  the  hills  and 
mountains,  the  very  points  in  which  accuracy  is  of  especial  impor- 
tance in  conducting  researches  preliminary  to  the  construction  of  a 
geological  map.  Innumerable  mRs  and  Mine  enormous  mountains 
exist  where  the  geographer  has  exhibited  a  level  suifopt,  .and  on  the 
other  hand,  where  nature  presents  us  with  a  plain,  the  map  would 
lead  us  to  look  for  a  conspicuous  ridge.  Instances  occur  were  high 
ridges  are  placed  on  one  side  of  a  mountain  instead  of  on  the  op- 
posite, or  in  the  wrong  valley,  tending  greatly  to  baffle  the  best  ef- 
forts of  an  explorer,  by  offering  false  views  of  the  connexion  of  the 
strata.  A  mountain  uniting  two  others,  is  sometimes  made  to  join 
them  at  the  wrong  end,  and  in  many  cases,  ridges  naturally  connected 
with  each  other,  are  represented  as  wholly  detached.  Not  only  are 
many  of  the  mountains,  and  consequently  of  the  valleys  erroneously 
exhibited  in  their  junctions,  but  they  are  incorrectly  traced  in  their 
directions,  their  shape,  and  their  dimensions  also.  Scarcely  more 
accurate  are  the  outlines  of  the  streams  and  roads,  while  the  errors 
connected  with  the  latter  more  particularly,  occasion  the  loss  of 
much  time,  and  seriously  obstruct  the  progress  of  the  survey. 
These  numerous  imperfections  in  the  map,  are  to  be  lamented  as  pro- 
ducing a  two-fold  embarrassment  to  the  geologist.  In  the  first  place, 
they  greatly  impede  investigation ;  and  in  the  second  place,  they 
render  it  impracticable,  correctly  to  lay  down  in  connection  with  the 
Topography,  the  ascertained  boundaries  of  the  strata,  and  the  posi- 
tion of  their  mineral  deposits.  Let  us  hope  that  the  legislature  will 
at  some  future  day,  remedy  these  serious  defeats*  by  authorizing  the 
construction  of  an  improved  state  map,  based  upon  an  exact  trigome- 
trical  survey. 

It  may  be*  proper  before  concluding  this  report,  to  indicate  the  or- 
der in  which  I  design  to  pursue  the  examination  of  the  formations  of 
the  state.  The  researches  of  the  past  season  having  been  chiefly 
restricted  to  that  portion  of  the  Appalachian  region  which  lies  to  the 
southwest  of  the  Susquehanna  river,  it  will  be  expedient  after  examin- 
ing some  of  the  sections  hitherto  but  imperfectly  explored,  to  direct 
the  next  investigation  towards  the  north  eastern  half  of  the  same  belt 
of  country,  embracing  all  the  anthracite  coal  measures  of  the  state. 
The  whole  range  of  the  great  Cumberland  valley,  so  important  in  an 


T 


21 

agricultural  point  of  view,  and  containing  besides  a  portion  of  the! 
strata  of  the  Appalachian  system,  seems  to  demand  an  early  share  df 
attention.     Various  considerations  suggested* by  the  mutual  relations 
of  our  older  strata,  and  hy  circumstances  in  the  distribution  of  tfcfair 
mineral  deposits,  recommend  the  south  eastern  region  of  the  state,  as 
the  next  field  for  minute  research.     While  a  careful  revision  of  what- 
ever may  appear  ambiguous  in  the  Appalachian  and  south  eastern  re- 
gions, which  are  by  for  the  most  intricate  in  their  geological  structure 
and  mineralogy,  is  going  on,  a  detailed  survey  ofi&e  wide  and  more 
uniform  tracts  of  the  north  western  or  Allegheny  region,  should  be 
commenced,  and  the  entire  strength  of  the  geological  corps,  devoted 
as  soon  as  practicable,  to  their  investigation.     Upon  this  plan,  it  is 
believed,  every  portion  of  the  state  will  receive  hs  due  share  of  exa- 
mination in  the  order  best  calculated  to  ensure  the  earliest  and  most 
accurate   determination  of  the  resources  of  each.     With  a  view  to 
keep  as' large  a  portion  of  the  state  as  practicable,  under  general  ob- 
servation, from  the  commencement  of  the  survey,    I  shall  continue 
in  the  subsequent  stages  of  the  work,  to  explore  in  a  comparatively, 
rapid  and  cursory  manner,  certain  lines  across  the  districts  to  which 
the  more  detailed  operations  of  the  survey  may  not  have  yet  ad* 
vanced.     This  course  will  be  found  subservient  to  many  useful  ends, 
by  supplying  more  copious  data  in  the  early  stages  of  the  survey, 
for  the  chemical  inquiries  connected  with  it,  than  could  be  gathered 
from  a  single  region,  and  by  affording  moreover,  much  important 
preliminary  information  to  the  geologists  previously  to  the  transfer 
of  their  investigations  to  successive  new  districts.     General  explora- 
tions of  this  nature,  conducted  upon  a  systematic  plan,  will  furnish 
for  each  region   a  species  of  reconnoissance  of  the  utmost  conse- 
quence for  avoiding  subsequent  mistakes  in  its  geology,  mistakes  the 
more  likely  to  occur,  from  the  vagueness  and  glaring  inaccuracy  of 
many  portions  of  the  state  map. 

Reviewing  the  operations  of  this,  the  first  year  of  the  survey,  we 
are  enabled  to  form  a  far  more  precise  estimate  than  was  practicable 
previously,  of  the  magnitude  oi  the  investigation;  the  laborious  nature 
of  which  is  apparent  from  the  intricacy  wnich  marks  the  geology  of 
large  portions  of  the  state,  the  immensity  of  our  deposits  of  coal  and 
iron  both  requiring  minute  attention,  and  the  serious  impediments  to 
research  growing  out  of  the  erroneous  delineation  of  the  country  upon 
the  state  map.     A  knowledge  of  the  great  extent  of  the  explorations 
to  be  made,  and  a  wish  to  unite  a  desirable  celerity  with  the  requisite 
accuracy  and  minuteness  in  the  examination,  induces  me  respectfully 
to  urge  the  expediency  of  increasing  the  number  of  geological  assis- 
tants.    By  authorizing  the  State  Geologist  to  select  two  additional 
assistants,  and  providing  for  a  moderate  extension  of  the  sum  annu- 
ally applied  to  the  expenses  of  the  survey,  namely,  to  the  amount  of 
two  additional  salaries,  and  a  small  increase  to  that  portion  of  the 
appropriation  applied  to  the  incidental  expenditures,  an  extent  of 
aid  will  be  contributed  of  great  advantage  to  the  successful  comple- 
tion of  the  work.     With  the  very  small  number  at  present  devoted 
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to  the  exploration  of  the  state,  the  time  which  the  geological  surrey 
most  consume,  ere  it  can  extend  itseli  to  the  whole  of  Pennsylvania* 
will  necessarily  exceed  the  period  within  which  it  is  desirable  to 
tamuinate  an  enterprise  fraught  so  largely  with  benefit  to  the  state. 
Tvnile  the  total  ultimate  cost  of  the  surrey  will  remain  the  same  a* 
if  the  present  hardly  adequate  assistance  be  continued,  the  survey  ean 
be  completed,  it  is  hoped,  in  five  years  from  the  date  of  its  com- 
mencement. Not  only  will  the  resources  of  Pennsylvania  be  thus 
earlier  made  known  to  its  citizens  and  to  the  world,  but  a  degree  of 
accuracy  and  certainty  may  be  attained  in  the  results,  to  which  no 
period  short  of  one  much  and  inexpediently  prolonged,  can  possibly 
produce  with  the  present  imperfect  aid. 

All  which  is  respectfully  submitted. 

HENRY  D.  SOGERS. 
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Secretary's  Office,     7 
Harrisburg,  Feb.  1,  1838.) 

To  the  Speaker  of  the  Senate: 

Sir— -In  accordance  with  the  acts  of  Assembly  on  the  subject  of 
a  Geological  Survey  of  the  State,  the  Annual  Report  of  the  State 
Geologist  has  this  day  been  transmitted  to  the  House  of  Represen- 
tatives. 

I  am,  Sir, 

Very  respectfully, 
Your  ob't  serv't, 

THO.  H.  BURROWES, 

Secretary  of  the  Commonwealth. 
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STATE  GEOLOGIST 


To  the  Secretary  of  the  Commonwealth  of  Pennsylvania : 

Sir — In  compliance  with  my  duty,  as  State  Geologist,  I  respect- 
fully present  to  the  Legislature,  the  following  report  of  the  progress 
which  has  been  made  in  the  Geological  Survey  of  the  State,  during 
the  past  year. 

In  my  former  report,  reasons  were  submitted,  somewhat  at  length, 
for  excluding  from  my  annual  narrative  of  the  operations  of  the 
survey,  any  detailed  account  of  the  facts  ascertained  during  each 
season ;  and  for  presenting  the  whole  of  the  results  in  one  mass,  at 
the  close  of  the  survey,  in  the  form  of  a  comprehensive  and  properly 
matured  description  of  the  mineral  resources  of  the  State. 

Another  year's  experience  in  conducting  the  work,  with  increased 

opportunities  of  intercourse  with  the  people  of  the  Commonwealth, 

have  fully  assured  me,  not  only  of  the  discreetness  of  the  course 

adopted,  but  of  its  having  met  with  the  cordial  acquiescence  of  our 
citizens. 

I  shall,  therefore,  in  the  present  communication,  after  mentioning 
the  districts  of  the  State  into  which  the  survey  has  been  carried  during 
the  past  year,  give  a  brief  account  of  the  mode  of  conducting  the  Geo- 
logical examinations;  and  afterwards,  offer  a  short  sketch  of  some  of 
the  general  results  obtained ;  abstaining,  as  far  as  practicable,  from 
introducing,  for  reasons  already  before  the  public,  the  minute  and 
local  descriptions,  more  appropriate  to  an  advanced  stage  of  the 
survey. 
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CHAPTER  I. 

OF  THE  SEAT  OF  THE  OPERATIONS  OF  THE  SURVEY* 

The  last  Legislature  having  amended  the  act  providing  for  the- 
Geological  Survey  of  the  State,  by  increasing  the  appropriation,  with 
the  view  of  adding  two  assistants,  and  of  augmenting  the  fund  set 
apart  for  the  incidental  expenses  of  the  survey,  it  became  my  duty 
to  make  a  new  organization  of  the  Geological  corps,  upon  the  en- 
larged scale  contemplated.  Though  sdfiteiton  to  commence  the  active 
operations  of  the  season,  with  the  full  complement  of  assistants  autho- 
rized by  the  act,  it  was  found  impracticable  to  embark  with  any 
increase  of  force  beyond  that  of  the  former  year ;  nor  was  it  until 
the  month  of  July  that,  after  very  diligent  inquiry,  I  succeeded  in 
supplying  the  survey  with  assistants  of  competent  talents.     The 
difficulty  was,  in  part,  occasioned  by  some  unforeseen  resignations-, 
but  more  particularly,  by  the  extreme  scarcity  at  present  felt  every- 
where throughout  our  country,  of  scientific  persons,  of  accurate  know- 
ledge and  practical  skill  in  the  Geological  profession. 

I  am  happy  to  have  it  in  my  power  to  state,  that  the  survey  is  now 
supplied  with  the  whole  number  of  assistants  authorized,  namely, 
live  ;  four  of  whom  are  aiding  me  in  the  Geological  duties,  and  one 
in  the  Chemical  analysis.  Out  of  the  fund  designed  for  the  inciden- 
tal expenses  of  the  survey,  I  was  enabled,  during  the  latter  half  of 
the  season,  to  secure  the  services  of  four,  additional  aids,  who  acted 
in  the  capacity  of  sub-assistants ;  and  who,  by  taking  an  active  part 
in  the  collection  of  specimens,  and  in  the  numerous  minute  measure- 
ments required,  have  promoted,  very  essentially,  the  progress  of  the 

work. 

The  four  Geological  assistants ,  are  Messrs.  Samuel  S.  Haldemak, 
Alexander  M'Kinley,  Charles  B.  Trego,  and  James  D.  Whelp- 
ley  ;  and  the  Chemical  assistant  is  my  brother,  Dr.  Robert  E. 
Rogers  ;  all  of  whom  merit  a  high  encomium  for  the  zeal  and  ability 
with  which  they  have  executed  the  often  arduous  duties  which  I 
have  assigned  to  them. 

The  sub-assistants  were  Messrs.  Alfred  F.  Darley,  Edwin 
Haldemax,  Horace  Moses,  and  Peter  W.  Shaeffer  ;  who,  like-, 
wise,  discharged  their  duty  with  much  diligence,  and  a  praiseworthy 
fidelity  to  the  interests  of  the  survey ♦, 


OPERATIONS  OF  THE  SURVEY.  7 

Notwithstanding  the  delay  in  getting  the  corps  fully  organized, 
it  is  believed,  a  large  amount  of  systematic  and  minute  Geological 
research  has  been  accomplished ;  for,  in  consequence  of  the  favorable 
'  character  of  the  weather  during  the  past  autumn,  operations  in  the 
field  were  actively  prosecuted  until  the  middle  of  November — a  period 
later,  by  several  weeks,  than  that  which  may  occasionally  terminate 
the  season* 

Through  the  zealous  aid  which  I  have  received  from  the  assistants 
and  sub-assistants  engaged  in  the  survey,  the  observations  made, 
during  this  year,  will  be  ultimately  elucidated,  by  a  large  and  care- 
fully selected  series  of  characteristic  specimens  of  our  rocks,  coals, 
ores  -and  other  minerals,  exceeding,  probably,  two  thousand  pieces  in 
'  number.  These  are  now  undergoing  a  minute  examination,  and 
receiving  a  temporary  classification ;  such  of  them  as  require  it, 
being  set  apart  to  be  chemically  analyzed  or  tested,  preparatory  to 
placing  the  whole  collection,  when  the  survey  shall  be  sufficiently 
advanced,  in  the  State  Geological  Cabinet. 

It  was  contemplated,  in  the  early  part  of  the  season,  to  explore, 
in  more  or  less  detail,  all  that  portion  of  Pennsylvania  included 
between  the  Delaware  river,  from  Easton  to  the  New  York  line,  on 
one  side,  and  the  Susquehanna,  from  M  iddletown  to  Tioga  Point,  on 
the  other,  extending  from  the  South  mountain  to  that  part  of  the. 
Northern  boundary  of  the  State  embraced  between  these  two  rivers. 
All  the  anthracite  coal  regions,  and  a  wide  circumjacent  country, 
would  have  been  thus  examined.  Partly  from  the  difficulty  already 
referred  to,  of  procuring  adequate  assistance  at  a  sufficiently  early 
period  of  the  season,  but  more  especially  from  the  magnitude  of  the 
task  itself,  it  soon  became  apparent  that  a  portion  only  of  this  large 
territory  could  be  minutely  traversed ;  and  this  portion  was  further 
circumscribed  by  the  time  consumed  in  the  detailed  measurements, 
which  it  became  necessary  to  institute  in  exploring  the  several  coal 
fields. 

The  mvestigations  of  the  survey  have  been,  during  the  past  season, 
directed  more  particularly  to  the  minute  features  of  the  several  anthra- 
cite coal  regions  included  within  the  general  district  allotted  for  exam- 
ination. The  great  southern  basin,  lying  chiefly  within  Schuylkill 
county,  has  received  the  most  minute  inspection;  several  portions  of 
it  having  undergone  as  thorough  an  examination  as  the  data  sup- 
plied by  the  existing  mines  rendered  practicable  at  the  present  time ; 
though  much  remains  yet  to  be  seen  before  I  can  draw  up  a  complete 
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account  of  its  resources,  and  explain  the  intricate  features  which 
these  often  present  ^ 

The  most  northern  anthracite  region,  that  of  the  Wyoming  and 
Lackawanna  valleys,  has,  in  like  manner,  undergone  an  extensive 
series  of  minute  measurements,  and  has  been  explored  somewhat 
in  detail. 

A  less  minute,  though  a  still  considerable  degree  of  attention  has 
been  gigen  to  that  part  of  the  great  middle  coal  region  which  lies  be- 
tween the  head  waters  of  the  Little  Schuylkill  and  the  Lehigh  rivers, 
including  the  Beaver  Meadow,  the  Hazleton,  and  the  several  neigh- 
boring coal  fields. 
'  I  am  gratified  to  be  able  to  state,  that  though  these  researches  in 
the  several  anthracite  districts  are,  in  consequence  of  the  vast  multi- 
plicity of  the  points  that  needed  examination,  far  from  being  termi- 
nated, they  have  already  resulted  in  the  development  of  facts  of  very 
high  practical  interest,  calculated  to  lend  greater  certainty  and  expe- 
dition, in  the  discovery  of  coal  in  numerous  new  places,  and  to  assist 
materially,  it  is  hoped,  by  the  sounder  views  which  they  may  here- 
after introduce,  concerning  the  structure  of  these  basins,  to  the  re- 
covery of  some  of  the  coal  seams,  which,  from  the  nature  of  their 
dislocations,  are  daily  deceiving  the  anticipations  of  the  miner. 

Much  active  capital  is  annually  thrown  away  in  our  several  coal 
regions,  from  a  want  of  knowledge  on  the  part  of  those  interested, 
as  to  certain  features  in  the  structure  of  particular  parts  of  these 
basins,  which  cause  many  tracts,  that  are  externally  promising,  to  be 
almost  wholly  unproductive.  The  survey,  by  making  the  true  struc- 
ture of  these  districts,  better  known,  has  already  done  something,  and 
will,  hereafter,  it  is  believed,  when  the  facts  are  in  a  state  for  publica- 
tion, effect  much  more,  to  check  this  waste  of  capital,  and  give  it  a 
more  useful  direction. 

Some  valuable  and  extensive  deposits  of  iron  ore,  have  been  explo- 
red in  the  formations  external  to  the  coal  regions,  and  such  data  collect- 
ed concerning  them,  as  must  tend  greatly  to  facilitate  the  development 
of  the  same  ores  in  the  corresponding  formations  in  other  districts  of 
the  State. 

Besides  the  researches  undertaken  in  the  various  anthracite  coal 
basins,  a  large  extent  of  country,  embracing  the  several  formations 
below  the  coal,  has  been  traversed,  and  in  certain  tracts  minutely 
explored,  where  the  nature  and  quantity  of  particular  mineral  deposits 
rendered  such  close  attention  necessary. 
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As  many  extensive  districts,  amounting  in  some  counties  to  nearly 
their  entire  surface,  possess  a  very  simple,  monotonous  geology,  com- 
prising only  one  or  two  well  known  formations,  which  were  early 
ascertained  to  include  but  few  valuable  mineral  substances,  and  those 
in  very  insignificant  quantity,  I  have  deemed  it  essential  to  the  frugal 
use  of  the  funds  and  time  of  the  survey,  to  exercise  a  discretion  as  to 
the  degree  of  minuteness  of  the  exploration  proper  to  each  neighbor- 
hood. It  is  obvious,  that  some  quarters  of  the  State,  owing  to  the 
amount  of  their  mineral  productions,  and  to  the  intricate  manner  in 
which  they  are  distributed,  must  require  a  far  larger  share  of  close 
and  detailed  investigation,  than  other  regions  relatively  barren  in  these 
resources ;  at  the  same  time  I  would  remark,  that  every  section  of 
the  State  will  be  examined  with  that  degree  of  scrutiny  necessary  to 
determine  the  absence  or  existence,  and  the  relative  scarcity  or  abun- 
dance of  those  mineral  deposits,  which  possess  a  value  from  their 
useful  applications.  I  mention  this,  because  disappointment  may 
otherwise  be  felt  at  no  explorations  having  yet  been  made  of  particu- 
lar places,  containing,  or  supposed  to  contain,  materials  of  practical 
importance.  Many  such  places,  within  the  counties  where  the  sur- 
vey has  been  in  progress,  have  not  yet  been  explored ;  some  from  a 
conviction,  based  on  a  previous  familiarity  with  the  formation,  that 
they  do  not  deserve  the  time  it  would  require,  and  some  in  conse- 
quence of  the  investigations  in  the  particular  districts  not  having  \  et 
Been  terminated.  I  deem  it  necessary  in  Geological  researches  gene- 
rally, for  the  sake  of  insuring  accuracy,  and  for  the  avoidance  of  er- 
rors and  omissions,  that  the  explorer  should  revise  many  portions  of 
his  work,  and  make  use  of  the  fresh  accessions  of  more  aad  more, 
exact  knowledge  which  he  is  daily  acquiring.  Upon  this  principle, 
numerous  districts,  which  some,  who  are  not  familiar  with  the  nature 
of  Geological  research,  may  fancy  to  have  been  superficially  traversed 
are  designed  to  be  again  examined  in  certain  portions,  and  under  far 
more  favorable  circumstances,  for  exactness  in  the  results,  than  could 
exist  at  first,  when  the  materials  appropriate  to  each  formation,  had 
not  as  yet  been  ascertained. 

The  following  sections  of  this  report,  describing  the  nature  of  some 
of  the  more  refined  operations  of  the  survey,  and  a  portion  of  the 
general  results  arrived  at  in  the  prosecution  of  the  work,  will  convey 
a  more  just  idea  of  the  amount  of  investigation  performed,  and  the 
degree  of  detail  introduced  into  it,  than  could  possibly  be  made  known 
through  a  mere  enumeration  of  the  districts  visited  and  explored. 
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MODE  OF  CONDUCTING  THE  GEOLOGICAL  INVESTIGATION*. 

I  now  proceed  to  describe,  concisely,  the  manner  in  which  the  field, 
operations  of  the  Geological  Survey  have  been  conducted.  Some 
brief  statements  on  this  subject  may  operate  to  dispel  certain  errone- 
ous notions,  which  many  entertain  throughout  the  State  in  regard 
to  what  is  really  within  the  reach  of  Geological  research,  and  at 
the  same  time,  inspire  a  deserved  confidence  in  the  precision,  the 
variety  and  practical  value  of  those  results  which  are  attainable. 

The  legitimate  objecto  of  a  Geological  Survey,  the  intention  of 
which  is  general  and  public  Utility,  should  consist,  I  conceive,  in  de- 
termining : — 

First.: — The  nature  of  the  various  rocks  comprised  in  the  region 
explored,  and  the  mineral  substances  which  they  enclose. 

Secondly. — The  extent  of  country  which  each  species  of  rock  and 
its  associated  minerals  (or  in  the  technical  language,  each  formation) 
occupies,  delineating  the  limits  of  every  such  mineral  area  on  some 
map  of  adequate  size  and  accuracy. 

Thirdly. — In  establishing  the  order  of  superposition,,  not  only  of 
all  the  several  formations,  considering  each  as  a* group  comprising 
numerous  strata,  but  also,  of  the  multifarious  sub-divisions,  or  bed* 
composing  the  respective  formations  ;  ascertaining  at  the  same  time, 
the  thicknesses,  severally,  of  each  individual  stratum  and  group  of 
strata,  more  especially  where  there  are  materials  of  direct  value,  such, 
as  coal,  iron  ores,  or  useful  rocks h  forming  a  part  of  the  series. 

Fourthly. — In  determining,  for  as  great  a  multitude  of  places  as 
possible,  the  angle  and  direction  of  the  dip,  (or  slope)  of  the  strata* 
in  order  to  compute  to  what  depth  any  known  bed  or  layer  descends 
below  the  surface  in  any  particular  neighborhood. 

Fifthly. — In  ascertaining,  as  nearly  as  possible,  the  configuration 
of  the  surface,  so  as  to  be  able,  from, observations  made  on  the  range, 
the  thickness  and  the  dip  of  the  strata,  to  calculate,  among  othep 
results,  at  what  places  on  the  surface,  any  regular  mineral  deposits, 
that  we  may  be  tracing,  will  show  themselves. 

Sixthly. — In  detecting  and  tracing  those  contortions,  and  those 
*3bruDt  dislocations  of  the  strata,  w^ick  in  so  many  rich  mieeral  dig? 
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tricts  occur  to  frustrate  the  hopes,  and  to  baffle  the  skill  of  the  indus- 
trious miner.  An  accurate  knowledge  of  these  irregularities  in  the 
Geological  structure  of  a  region,  is  only  to  be  gathered  from  an  in- 
spection, both  extensive  and  critical,  of  its  mines,  and  from  the  fea- 
tures sometimes  seen  in  the  exposed  portions  of  its  surface.  Every 
person,  at  all  familiar  with  mining  regions,  will  perceive  the  incalcu- 
lable advantage  to  any  disturbed  mineral  district,  of  this  kind  of 
knowledge  regarding  it. 

Seventhly.— A  judiciously  conducted  survey,  must  of  course  in- 
clude an  examination  of  all  those  mineral  substances,  not  regularly 
disposed  in  strata,  but  dispersed  with  less  method  either  in  the  soil 
or  the  solid  rocks,  which,  from  their  properties  and  their  quantity, 
promise  to  be  useful  to  society.  The  mode  of  tracing  these  materials, 
is  more  desultory  than  that  where  the  deposits  are  regularly  stratified ; 
and  in  the  following  account  of  the  methods  of  examination  adopted, 
little  will  be  said  regarding  this  branch  of  Geological  research,  as 
few  rules  can  be  laid  down  to  assist  investigation,  where  success  de- 
pends chiefly  on  experience,  guided  by  a  knowledge  of  the  princi- 
ples of  the  science  and  of  the  Geology  of  the  particular  country  to 
be  explored. 

In  entering  upon  the  detailed  investigation  of  the  country  included 
between  the  Susquehanna  and  Delaware  rivers,  which  was  the  prin- 
cipal theatre  of  the  operations  of  the  survey  during  the  past  year,  a 
sufficiently  correct,  general  knowledge  of  the  formations  ©f  this  part 
of  the  State  had  been  previously  acquired,  to  render  it  wholly  unneces- 
sary to  make,  (as  was  done  in  the  previous  season,)  any  reconnoisance 
of  the  region  by  crossing  the  country  traversely  to  the  range  of  the 
strata,  a  preliminary  step  of  the  greatest  consequence  when  the  general 
structure  of  a  district  is  not  already  definitely  known.  A  more  minute 
species  of  exploration  was  therefore  commenced  early  in  the  season. 
A  triple  sub- division  of  the  whole  region  being  made,  the  central 
portion,  including  all  the  anthracite  tracts  of  the  State,  was  confided 
to  two  of  the  Geologieal  assistants,  but  owing  to  the#highly  responsi- 
ble nature  of  the  researches,  I  devoted  by  far  the  largest  share  of  my 
own  personal  labors  and  superintendence  to  this  quarter.  To  another 
assistant,  was  allotted  the  country  laying  north-east,  and  north  of  the 
several  anthracite  coal  regions ;  while  the  fourth  asssistant  was  charged 
.withthe  examination  of  the  section  included  between  the  South  moun- 
tain and  the  Blue  mountain.  From  the  comparative  "intricacy  of  the 
Geology  of  this  last  division,  and  from  its  abundant  mineral  rejoEress- 
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in  the  shape  of  iron  ores,  roofing  slates,  limestone,  and  other  male* 
rials,  I  bestowed  on  it,  next  to  the  southern  anthracite  region,  the 
largest  proportion  of  my  time  and  personal  study. 

The  north-eastern  and  northern  counties  of  the  quarter  of  the  State, 
under  investigation,  being  marked  by  great  uniformity  and  simplicity 
of  structure,  and  containing  formations  relatively  less  abundantly  sup- 
plied with  useful  mineral  substances,  this  division  was  conceived  to 
claim  for  the  present,  a  smaller  share  of  my  individual  attention. 

Throughout  these  several  sub-divisions  of  the  State,  a  very  con. 
siderahle  progress  has  been  made,  in  tracing  the  boundaries  of  each 
of  the  formations,  and  in  delineating  them  upon  the  map. 

An  ample  collection  of  specimens,  illustrating  both  the  more  im- 
mediately useful,  and  the  scientifically  interesting  facts  in  the  Geology 
of  the  region,  was  at  the  same  time  gathered.  Mines,  excavations  of 
all  kinds,  and  the  natural  exposures  of  the  rocks  and  minerals,  were 
visited  and  explored,  wherever  any  hope  was  entertained  of  their 
affording  an  insight  into  the  resources  and  structure  of  the  country 
in  their  neighborhood,  in  regard  to  points  not  previously  established. 

The  various  investigations  already  alluded  to,  as  constituting  the 
inquiries  essential  to  a  properly  conducted  Geological  Survey,  having 
been  pursued  with  as  much  minuteness  and  method  as  was  practicable 
amid  the  impediments  arising  from  the  gross  defectiveness  of  the  State 
map,  from  the"  wilderness  condition  of  many  parts  of  the  regions  ex- 
plored, and  the  natural  intricacy  in  the  Geology  of  other  portions  of 
tjhe  country,  it  is  unnecessary  to  dwell  in  detail,  on  all  the  methods 
resorted  to  for  collecting  the  information  sought.  I  deem  it  quite 
proper,  however,  to  call  attention  to  the  use  made,  in  the  operations 
of  this  year,  of  various  kinds  of  surveying  instruments,  introduced 
for  the  purpose  of  imparting  increased  accuracy  to  many  of  the  inves- 
tigations. 

To  procure  a  correct  knowledge  of  the  actual  position,  and  the 
true  magnitude  of  the  mineral  deposits,  as  coal,  certain  kinds  of  iron 
ore,  and  other  valuable  beds  composing  part  of  the  strata  of  any  rt- 
gion,  it  is  indispensible,  that  numerous  measurements  be  performed 
with  the  Compass,  or  what  is  better,  with  the  Theodolite,  the  Chain, 
the  Level,  and  the  Barometer,  to  ascertain  the  thickness  of  each  for- 
mation, and  in  some  case3  of  each  separate  stratum. 

In  performing  these  measurements,  the  method  is  to  select  some 
spot,  the  neighborhood  most  usually  of  a  stream,  where  the  rocks 
are  sufficiently  exposed  to  display  the  numerous  beds,  with  their 
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dip  ot  inclination  to  the  horizon,  and  whatever  other  important  fea- 
tures of  stratification  they  may  possess.  The  more  nearly  perpen- 
dicular to  the  course  of  the  strata,  the  general  direction  is  of  such 
natural  sections  of  the  locks,  the  less,  is  the  intricacy  of  the  measure- 
ments, and  the  simpler  are  the  calculations  necessary  to  show  the  true 
place  and  thickness  of  each  bed  and  formation  in  the  series.  It  so 
results,  from  the  peculiar  nature  of  the  great  subterranean  movements 
which  originally  elevated  our  strata,  and  from  the  skill  of  man  in 
constructing  avenues  of  communication  among  our  most  rugged  hills, 
that  the  mountainous  districts  of  Pennsylvania  offer  the  Geologist  a 
remarkable  variety  of  natural  and  artificial  sections,  singularly  well 
adapted  for  supplying  accurate  data  for  Geological  measurements,  and 
for  facilitating  the  collection  of  an  ample  and  continuous  series  of  spe- 
cimens for  illustrating  our  mineral  resources.  In  many  cases,  a  stream 
passing  out  of  one  longitudinal  valley  to  enter  another  parallel  with 
it,  flows  through  some  notch  by  which  the  dividing  chain  of  hills,  or 
mountain  ridge  is  cleft  to  its  very  base,  while,  as  if  to  assist  still 
better,  the  researches  of  the  survey,  some  road,  canal,  or  railroad, 
stinted  for  room,  has  caused  the  artificial  excavation  of  the  strata, 
presenting  hereby  the  best  conditions  possible  for  accurately  studying 
the  rocks  and  their  contents,  for  securing  characteristic  specimens, 
and  at  the  same  time,  for  affording  a  base  for  measuring  the  position 
and  dimensions  of  every  thing  contained  in  the  formations. 

A  close  examination  of  our  rocks,  performed  with  the  aid  of  in- 
struments, being  thus  very  practicable  at  a  great  number  of  places,  it 
is  contemplated  to  multiply  these  minute  operations  of  the  survey,  so 
as  to  extend  them,  not  only  to  all  the  formations  of  the  Appalachian 
region,  but  to  many  different  places  in  each  formation,  for  which 
there  exists  a  peculiar  facility  on  account  of  the  re-appearance  at  the 
surface  of  most  of  the  strata,  in  several  successive  belts,  as  we  cross 
the  mountain  chain  of  the  State.  This  is  likewise  promoted  by  the 
many  natural  transverse  sections  which  each  formation  presents 
wherever"  it  re-emerges  along  a  ridge  or  valley  of  any  considerable 
length.  Comparisons  may  thus  be  instituted  of  the  highest  practical 
and  scientific  importance  between  different  portions  of  the  same  group 
of  rocks,  as  seen  at  various  distant  points.  Thus,  should  it  appear 
from  measurements  made  of  a  particular  formation  in  a  certain  county, 
that  at  a  given  number  of  feet  from  the  top  or  bottom,  it  embraces  a 
regularly  stratified  bed  of  iron  ore,  valued  for  its  excellent  properties, 
it  becomes  a  point  of  deep  interest  to  ascertain,  even  with  an  approx- 
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imation  to  accuracy,  the  distance  at  which  it  is  likely  to  be  found 
from  the  top  or  bottom  of  the  same  formation,  should  it  show  itself 
in  other  quarters  of  the  State. 

The  whole  stratum,  from  a  number  of  examinations  made  at  dif- 
ferent points*  is  perhaps  observed  to  undergo,  elsewhere,  a  regular 
increase  or  diminution  in  its  thickness ;  but  a  chain  of  such  observa- 
tions will  inform  us  of  the  rate  of  this  change,  and  enable  us  to  judge, 
with  tolerable  precision,  of  the  real  situation  of  the  bed  of  ore,  should 
it  still  accompany  the  formation. 

Convinced  of  the  correctness  of  the  views  here  expressed,  in  regard 
to  the  utility  of  measuring,  in  detail,  the  strata  at  various  exposures, 
I  planned  and  set  on  foot  the  instrumental  survey  of  an  extensive 
series  of  Geological  sections,  several  of  which  have  been  elaborately 
executed,  occupying,  with  the  necessary  subsidiary  explorations,  a 
considerable  portion  of  the  latter  part  of  the  season. 

To  present  a  rapid  sketch  of  what  has  been  done  in  this  branch  of 
research,  in  the  several  formations  composing  the  region  set  apart 
for  the  past  season's  operations,  it  is  proper,  first,  to  mention,  that 
no  suitable  opportunity  presented  itself  for  attempting  any  detailed 
measurement  of  either  the  sandstone  formation  at  the  base  of  the 
whole  series  of  our  secondary  rocks,  which  rests  usually  on  the 
flanks,  and  at  the  foot  of  the  northern  ridges  of  the  South  mountain, 
or  of  the  great  Limestone  of  the  Kittatinny  valley,  the  next  stratum 
in  the  ascending  order. 

A  minute  examination,  with  the  aid  of  instruments,  of  the  next 
rock,  the  Slate  of  the  Kittatinny  valley,  was  made  on  the  Delaware 
river,  from  a  point  nearly  opposite  Columbia  to  the  Water  Gap ;  and 
the  same  measurements  were  extended  to  embrace  a  complete  sec- 
tion of  several  of  the  overlying  strata,  the  sandstones  and  conglome- 
rates of  the  Kittatinny  mountain,  as  they  are  displayed  in  the  majestic 
cliffs  of  the  Water  Gap,  and  the  shales  and  sandstones  of  the  valley 
beyond  it  on  the  north. 

A  very  extensive  section  has  been  begun,  but  not  completed,  on 
the  Lehigh,  commencing  in  the  neighborhood  of  Mauch  Chunk,  with 
the  conglomerate  formation,  which  lies  immediately  below  the  coal 
measures,  and  embracing  all  the  several  groups  of  strata,  so  admira- 
bly exposed  along  the  river,  from  that  point  to  the  southern  side  of 
the  bold  notch,  by  which  the  Lehigh  passes  through. the  Kittatinny 
mountain  into  the  valley  to  the  south.  From  this  line  alone,  much 
useful  knowledge  will  be  derived.     The  measurements  and  the  spe- 
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cimens  there  collected,  will  show  the  dimensions  and  composition  in 
this  section  of  the  State,  of  all  the  strata,  composing  no  less  than 
nine  out  of  the  whole  thirteen  formations-,  which  constitute  the  Ap- 
palachian region  of  Pennsylvania. 

Another  continuous  section,  including  almost  as  large  a  number  of 
the  formations— eight  in  all — was  measured  along  the  east  side  of  the 
Susquehanna  river,  starting  from  the  southern  base  of  the  Kittatmny 
mountain,  at  the  ujiper  surface  of  the  slate,  or  third  formation  of  the 
series,  and  extending  through  Dauphin  to  the  Third  mountain,  to  the 
top  of  the  eleventh  rock  m  the  series,  or  the  red  shale  below  the 
coal.  A  comparison  of  this  section,  with  those  made  across  the  same 
belt  of  strata,  at  points  farther  east  in  the  State— for  example,  with 
that  on  the  Lehigh  above  spoken  of— will  present  some  instructive 
points  of  contrast  and  resemblance. 

A  highly  interesting  exposure  of  the  denuded  edges  of  nearly  all 
the  middle  formations  of  the  series,  being  exhibited  on  the  western 
side  of  the  Susquehanna,  between  Cattawissa  and  Bloomsburg,  and 
extending  by  Fishing  creek  and  its  little  tributary,  Hemlock  creek, 
into  the  heart  of  Montour's  ridge,  so  as  to  lay  bare  nearly  every 
stratum  included  between  the  lower  part  of  the  Fifth  formation  and 
the  upper  part  of  the  Ninth,  a  line  of  measurements  was  here  under- 
taken. 

One  principal  motive  for  this,  was  to  ascertain,  with  precision, 
the  place  among  the  formations  of  the  valuable  layer  of  iron  ore, 
for  which  the  neighborhood  in  question  has  become  somewhat  noted. 
This  section  was  made  to  terminate  at  the  junction  of  Formations 
No.  IX  and  No.  X,  at  a  point  near  the  summit  of  the  Cattawissa 
mountain ;  but  in  order  to  extend  it  to  embrace  the  next  superior 
group  of  rocks,  a  measurement  of  these  was  accomplished  where 
the  recent  cuttings  on  the  railroad,  at  its  passage  through  the  moun- 
tain, in  the  gorge  of  the  Cattawissa  creek,  afford  unusual  facilities  for 
the  purpose. 

In  order,  still  more  fully  to  estahlish  a  clue  to  the  position  of  the 
band  of  iron  ore  above  mentioned,  and  to  ascertain  its  range  and 
probable  quantity,  another  shorter  section,  confined  to  the  formation 
immediately  embracing  it,  was  surveyed  at  a  fine  exposure  of  the 
stratification  two  and  a-half  miles  below  Danville,  in  the  cliffs  called 
the  Danville  Narrows.  The  data,  furnished  by  these  investigations, 
will  serve,  it  is  hoped,  as  an  index  to  point  out  the  position  of  this 
ore,  and  the  indications  by  which  it  must  be  traced  in  the  other 
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counties  of  the  Appalachian  region  of  the  State.  The  origin, 
cal  composition,  and  some  of  the  Geological  relatione,  thue  ascer- 
tained, of  this  remarkable  variety  of  iron  ore,  will  be  given  in  an  after 
part  of  the  present  report,  my  object,  now,  being  simply  to  exhibit 
the  nature  of  some  of  the  operations  of  the  survey,  and  the  principles 
and  views  which  induce  me  to  make  them  an  important  portion  of 
the  work. 

In  order  to  make  known  the  true  relative  situation  of  the  anthra- 
cite coal  measures  of  the  State,  to  the  other  formations  which  adjoin 
them,  I  caused  a  very  complete  section  to  be  surveyed,  and  an  ample 
collection  of  specimens  to  be  gathered  aksg  the  Schuylkill  river,  from 
near  Mount  Carbon,  through  the  gaps  in  the  Sharp  and  Second 
mountains,  to  a  point  within  half  a  mile  of  Schuylkill  Haven.  From 
this  section,  that  on  the  Lehigh  below  Mauch  Chunk,  and  that  on  the 
Susquehanna  near  Dauphin,  the  relations  of  the  anthracite  coal  mea- 
sures to  the  other  formations,  and  of  these  to  each  other,  will  be  satis- 
factorily seen ;  but  until  the  proper  time  arrives  for  delineating 
them,  and  the  other  sections  of  a  similar  kind,  all  of  which  it  is  in* 
tended  hereafter  to  have  engraved,  it  will  be  most  judicious  to  omit 
attempting  any  minute  account  of  them.  With  a  view  to  establish* 
in  like  manner,  the  connection  between  the  anthracite  coal  measures 
of  the  Wilkesbarre  or  Wyoming  basin,  and  the  surrounding  strata, 
and  also  to  ascertain  in  what  respects  these  differ  in  regard  to  thick- 
ness, composition  and  mineral  constituents,  from  the  strata  of  the  same 
formations  measured  at  the  several  points  described,  on  the  southern, 
side  of  the  Pottsville  basin ;  a  detailed  survey  was  made  of  the  rocks, 
as  they  are  exposed  in  the  long  natural  section  which  the  north  branch 
of  the  Susquehanna  displays,  in  crossing  the  south-western  point  of 
the  northern  coal  field  at  Beach  Grove.  Another  was  undertaken  at 
the  gap  which  the  river  makes  at  Nanticoke,  and  another  at  the  gap 
of  Solomon's  creek,  near  Wilkesbarre. 

Within  the  coal  fields  themselves,  where  such  detailed  measure- 
ments of  the  strata  are  of  special  importance  for  supplying  the  data 
by  which  particular  coal  seams  may  be  traced  and  recognized, 
a  number  of  transverse  sections  have  been  surveyed  after  the 
same  plan.  By  far  the  most  extensive  and  elaborate  of  these,  and 
which  has  been  performed  with  as  much  accuracy  as  the  nature  of 
the  ground  and  developments  of  the  region  would  admit,  embrace* 
the  entire  width  of  the  southern,  or  Pottsville  basin,  at  its  broadest 
part.    This  section?  which  is  more  than  four  and  a-bajf  miles  jg, 
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length,  extends  from  the  Sharp  mountain,  at  Pottsville,  to  the  south- 
ern slope  of  the  Broad  mountain,  in  a  direction  very  nearly  at  right 
angles  to  the  course  or  bearing  of  the  strata.  Wherever  the  strata 
along  this  line  were  found  exposed  by  either  natural  or  artificial 
.denudation,  measurements  were  made  at  right  angles  to  their  gene- 
ral bearing,  and  their  dip  or  inclination  carefully  ascertained.  The 
distances  of  the  coal  beds  from  certain  fixed  points,  or  from  one 
another,  were  also  obtained,  either  from  actual  inspection,  or  from 
-data,  already  in  the  possession  of  proprietors. 

The  same  series  of  rocks  and  coal  beds,  whenever  it  was  practi- 
cable, were  visited  and  measured  in  several  different  places,  in  order 
to  detect  any  changes  which  might  occur  in  their  relative  thickness, 
and  intervening  distances.  These  measurements  were  then  com- 
pared with  each  other,  and  the  whole  finally  connected  into  one 
system. 

In  addition  to  the  above  labors,  the  coal  mines  were  personally 
•inspected,  and  observations  recorded  regarding  the  dip,  direction, 
thickness,  and  the  quality  of  the  strata. 

Sets  of  specimens  were  taken  from  each  coal  seam,  both  of  the 
coal  itself,  and  of  its  underlying  and  overlying  strata. 

Similar  measurements,  observations,  and  collections  were  made 
along  a  line  crossing  the  coal  region  at  Tamaqua,  on  the  Little 
Schuylkill,  the  investigations  here  extending  to  a  complete  explora- 
tion of  all  the  mines  that  are  accessible. 

Operations  precisely  analogous,  were  performed  in  that  part  of 
the  ooal  basin  occupied  by  the  Nesquehoning  or  Room  Run  mines, 
belonging  to  the  Lehigh  company;  and  also,  at  the  vast  excavations 
of  coal  called  the  Summit  mines,  the  property  of  the  same  corpo- 
ration. 

From  the  more  backward  state  of  development  of  the  western 
half  of  the  southern  coal  basin,  fewer  accurate  measurements  there 
•  were  practicable.  A  transverse  section  of  the  basin  on  Rause  creek, 
north  of  Pine  Grove,  was,  however,  surveyed;  while  many  inter* 
esting  facts,  and  valuable  data  concerning  the  coal  seams  and  the  iron 
ores  of  this  portion  of  the  region,  were  procured. 

The  utility  of  a  series  of  detailed  measurements  of  our  strata,  will 
be  obvious,  when  it  is  considered,  that  in  conducting  such  instru- 
mental observations,  all  the  rocks  and  mineral  deposits  of  a  district 
are,  in  turn,  presented  to  inspection ;  so  that  the  true  relative  place 
and  real  dimensions  of  the  most  obscure  layer,  if  its  nature  justify 
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it,  may  be  definitely  ascertained.    Thus,  when  the  measurements  of 
a  formation  are  sufficiently  multiplied,  nothing  that  constitutes  a  part 
of  it,  as  a  regular  stratum,  however  minute,  need  escape  observation  ; 
since  its  place  being  already  known,  in  relation  to  that  of  all  the 
other  beds  of  the  group,  we  are  in  possession  of  a  clue  of  the  least 
erring  sort,  to  lead  us  to  its  discovery.     While  this  is  strictly  the 
case,  let  it  be  borne  in  mind,  that  the  mineral  deposits  of  the 
earth,  unlike  its  vegetable  and  animal  inhabitants,  follow  no  very 
constant  type— undergoing,  though  sometimes  very  gradually,  inces- 
sant changes,  both  of  composition  and  external  features ;  so  that  it 
behooves  us,  before  we  apply,  in  practice,  any  supposed  clue  which 
our  measurements  may  have  afforded  us,  to  assure  ourselves,  from 
an  adequate  number  of  instrumental  observations,  performed  over  a 
sufficiently  wide  district,  of  the  nature  and  amount  of  the  modifica- 
tions presented  by  the  strata,  that  we  may  make  the  required  allow- 
ance in  our  .calculations.     Yet,  this  very  consideration  is  itself  a 
striking  argument  in  favor  of  the  importance  of  accurately  measuring 
our  formations  ;  for,  if  they  vary  from  point  to  point  in  their  dimen- 
sions and  aspect,  how  shall  we  guard  against  the  liability  of  con- 
founding one  stratum  with  another,  but  by  subjecting  them,    at 
various  places,  to  that  critical  species  of  comparison,  which  we  may 
institute  when  we  know  all  the  dimensions,  and  have  full  suites  of 
specimens  of  the  rocks  before  us  ?    The  propriety  of  this  remark  is 
well  exemplified  in  the  delusion  which  many  of  the  citizens  of  the 
State  are  under,  respecting  the  presence  of  coal  in  a  group  of  rocks 
in  which  it  has  no  existence,  situated  several  stages  below  the  true 
coal  measures,  but  where  some  fallacious  appearances  of  a  coal  for- 
mation prevail.     Some  useful  illustrations  of  the  necessity  of  tracing 
the  variations  in  the  nature  and  quality  of  our  rocks  and  minerals,  by 
means  of  multiplied  measurements,  and  an  ample  series  of  speci- 
mens, will  be  offered  in  a  subsequent  part  of  this  report. 

While  the  examinations  in  the  field  have  been  thus  in  active  pro- 
gress, the  investigations  in  the  chemical  department  of  the  survey, 
have  also  been  diligently  pursued. 

A  laboratory  has  been  provided,  with  the  requisite  apparatus  and 
agents,  and  an  extensive  series  of  Chemical  Analysis  of  the  ores, 
coals,  limestones,  and  other  substances  of  practical  importance  which 
had  been  commenced  towards  the  close  of  the  former  season,  has 
been  steadily  prosecuted  during  the  past  year. 
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CHAPTER  III. 


AN  OUTLINE  OF  THE  GEOLOGICAL  STRUCTURE  AND  MINERAL  RESOURCES 
OF  THE  NORTH-EASTERN  HALF  OF  THE  APPALACHIAN  REGION  OF  THE 
STATE. 

The  main  intention  of  the  present  report  being  to  exhibit  a  correct 
picture  of  the  progress  made  in  the  Geological  Survey  of  the  State, 
during  the  past  year,  that  purpose  would  be  imperfectly  fulfilled, 
unless  I  added  to  the  statement,  just  given  of  the  operations  of  the 
season,  a  brief  general  description  of  some  of  the  more  obvious  Geo- 
logical features  of  the  regions  explored.  Such  a  sketch  will  serve 
the  two-fold  end  of  rendering  more  apparent  the  extent  to  which  the 
survey  has  already  proceeded  in  establishing  many  fundamental  points 
in  the  geology  of  the  State,  and  of  placing  before  the  reader  a  few  of 
the  results,  whose  useful  applications  will  justify  this  early  mention 
of  them. 

Having  extended  the  investigations  of  the  last  season,  in  greater  or 
less  detail,  to  all  the  formations  lying  between  the  northern  base  of 
the  South  mountain,  and  the  table  lands  of  the  Allegheny  mountain  ; 
and  between  the  Delaware  river  from  Easton  to  the  northern  line  of 
the  State,  and  the  Susquehanna  from  Middletown  to  Northumber- 
land, an  opportunity  has  been  afforded  of  becoming  acquainted  with 
the  entire  series  of  strata,  comprised  in  this  north-eastern  half  of  the 
Appalachian  region  of  the  State. 

It  will  be  seen,  by  an  inspection  of  the  opposite  table,  that  there 
are  thirteen  distinct  groups  of  strata,  or  formations,  in  this  portion  of 
Pennsylvania ;  the  lowest  reposing  on  the  primary  or  crystalline 
rocks  of  the  South  mountain,  and  the  uppermost  consisting  of  the 
materials  embracing  the  anthracite  coal. 

In  my  first  annual  report,  referring  to  the  formations  occurring  be- 
tween the  Kittatinny,  or  Cumberland  valley,  and  the  Allegheny  moun- 
tain, and  lying  to  the  south-west  of  the  Susquehanna,  it  will  be  remem- 
bered that  only  twelve  were  enumerated.  But  the  researches  therein 
mentioned,  did  not  extend  to  the  formations  of  the  Kittatinny  valley,  on 
the  southern  margin  of  which  I  have  since  found  that  another  rock 
exists,  underlying  all  those  previously  recognized,  which  must  now 
be  added  to  the  series.    A  comparison  of  the  temporary  classification 
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proposed  in  the  first  report,  with  that  now  offered,  will  present  a 
want  of  agreement  in  two  places.  In  the  first  place,  the  rocks  de- 
scribed as  third  and  fourth,  in  the  former  series,  are  now  thrown  into 
one  formation,  and  constitute  the  fourth  of  the  present  classification  ; 
and  in  the  second  place,  the  thick  and  conspicuous  conglomerate  and 
coarse  sandstone  rock,  which  every  where  underlies  both  the  anthra- 
cite and  bituminous  coal,  is  made  a  distinct  formation  from  the  coal 
measures,  with  which  I  at  first  united  it. 

For  the  present,  I  have  studiously  abstained  from  framing  a  nomen- 
clature for' the  several  formations  of  the  extensive  system  of  rocks 
here  enumerated,  preferring  (until  I  become  entirely  familiar  with 
tha  many  modifications,  which  they  undergo  in  their  course  through 
the  Appalachian  region,)  to  designate  them  as  well  by  their  numerical 
position,  counting  from  the  bottom  of  the  group,  as  by  distinctive 
features  in  the  rocks,  and  a  reference  to  their  geographical  situation. 
Until  a  very  wide  examination  of  the  strata  of  our  mountain  series 
shall  have  been  made,  extending  indeed  to  a  comparison  between  the 
features  they  assume  in  our  own  and  in  the  adjacent  States,  through 
which  they  range,  it  would,  I  conceive,  be  premature  to  affix  any 
other  names  to  them  than  such  as  may  hereafter  be  readily  superse- 
ded. While  our  reseaches  are  pending,  no  mode  of  specifying  the 
strata  appears  so  practically  useful,  as  that  which  expresses  the  rela- 
tive situation  of  each  rock  to  all  the  others  of  the  region,  and  none 
certainly  so  free  from  abiguity,  when  combined  with  a  reference  to 
their  several  geographical  positions. 


FORMATION  No.  I. 

SANDSTONE  OF  THE  SOUTH  MOUNTAIN. 

In  the  ascending  Order,  the  first  formation  which  we  meet  with, 
reposing  on  the  primary  rocks  of  the  South  mountain,  (which  is  ge- 
nerally the  south-eastern  limit  of  the  Appalachian  region  of  the  State,) 
is  a  remarkably  compact,  and  rather  fine  grained  sandstone,  usually 
white,  or  of  some  light  shade  of  grey.  It  consists  almost  exclusively 
of  nearly  pure  siliceous  sand,  held  together,  it  would  seem,  rather 
by  a  simple,  intense  adhesion  ef  the  grains,  than  by  the  intervention 
of  any  cement.     These  grains,  in  some  varieties  of  the  rock,  consist 
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of  nearly  transparent  quartz ;  in  other  instances,  numerous  black 
crystalline  specks  abound,  the  fragments,  apparently,  of  some  of  the 
harder  dark  minerals  of  the  adjacent  primary  rocks,  from  the  disin- 
tegration of  which  this  formation  has  evidendy  derived  its  materials. 
Not  unfrequently  the  stratum  appears  to  have  undergone  a  baking 
from  great  heat,  as  shown  by  tfoe  approach  to  vitrification  of  the  par- 
ticles, by  the  fragmentary  condition  of  the  whole  mass,  by  the  ring- 
ing sound  of  the  rock  when  struck,  its  splintery  fracture,  excessive 
hardness,  and  sometimes  by  a  manifest  discoloration,  such  as  igneous 
agency  is  known  to  cause. 

When  thus  partially  altered,  this  rock  is  an  extremely  good  mate- 
rial for  roads,  possessing  the  requisite  durability,  and  yet  on  account 
of  its  shattered  structure,  demanding  only  a  very  moderate  amount 
of  labor  to  break  it  up. 

The  formation  ranges,  according  to  my  present  belief,  from  the 
Delaware,  at  Easton,  more  or  less  interruptedly  across  the  State,  to 
the  Maryland  line,  pursuing  an  undulating,  irregular  belt,  coinciding 
with  the  northern  and  north-western  side  of  the  chain  of  hills  most 
commonly  called  in  this  State,  the  South  mountain,  the  prolongation 
of  the  Highlands  of  New  York,  and  of  the  Blue  Ridge  of  Maryland 
and  Virginia.  Its  usual  place  is  at  the  base  and  upon  the  flanks  of 
the  hills,  which  form  the  immediate  boundary  on  the  south-east  of 
the  great  Kittatinny  valley ;  but  owing  to  the  quantity  of  loose  mate- 
rials lodged  at  the  foot  of  this  chain,  this  stratum  is  only  occasionally 
exposed,  rendering  its  exact  course  through  the  country  difficult  to 
trace  and  delineate  upon  the  map.  It  is  met  with  in  a  few  places 
apart  from  the  range  of  hills  against  which  it  commonly  reposes, 
occurring  even  at  distances  of  some  miles  in  the  Kittitanny  valley, 
having  been  thrust  to  the  surface  through  the  thick  overlying  lime- 
stone formation  by  the  agency  of  the  vast  subterranean  forces  which 
once  convulsed  this  whole  region.  In  these  cases,  it  almost  invaria- 
bly gives  evidence  of  having  experienced  an  intense  heating. 

The  formation  is  to  be  seen  on  the  northern  slope  of  the  hill  called 
Marble  mountain,  near  Easton ;  also  in  a  ridge  about  two  miles  east 
of  Allentown,  where  it  plainly  exhibits  changes  of  appearance,  result- 
ing from  great  heat,  and  a  violent,  crushing  force.  It  is  seen  at  a 
point  considerably  nearer  to  the  same  town,  where  it  has  been  some- 
what extensively  quarried  to  supply  a  building  stone  for  the  fine  new 
bridge  just  erected  over  the  river  Lehigh.  For  such  purposes,  it 
would  seem  to  be  extremely  well  adapted,  whenever  it  can  be  found, 
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as  it  often  is,  unchanged  by  the  agency  above  alluded  to.  We  meet 
with  it  again  near  Metztown ;  also,  in  a  ridge  near  Coxtown,  and  ill 
very  regular  stratification  about  three  miles  from  Reading,  well  expo- 
sed by  the  cuttings  on  the  Philadelphia  and  Reading  Railroad.— 
Not  to  attempt  at  present  tracing  it  in  any  detail,  it  may  be  enough 
to  mention,  that  it  occurs  upheaved  in  a  bold  ridge  at  Chicques,  on 
the  Susquehanna,  a  mile  and  a-half  above  Columbia,  and  at  many 
points  still  further  to  the  south-west — thus  it  is  found  in  the  same 
range  at  Ege's  iron  works,  seven  miles  south  of  Carlisle,  and  at  the 
gap  of  the  South  mountain,  on  the  Chambersburg  and  Gettysburg 
turnpike. 

The  principal  uses  to  which  this  rock  is  applicable,  have  been 
already  mentioned ;  but  I  cannot  avoid,  in  this  place,  calling  attention 
once  more  to  its  fitness  as  a  building  stone,  the  more  suitable  varie- 
ties being  sufficiently  easy  to  quarry  and  to  shape,  undergoing  no 
action  from  climate,  and  possessing,  when  dressed,  a  very  agreeable 
light  grey  aspect. 

Notwithstanding  the  occasional  partial  vitrification  of  this  rock,  at 
its  junction  with  the  primary  masses  against  which  it  rests,  the  ex- 
cessive compactness  of  structure  arising  from  this  source,  though  a 
common,  is  by  no  means  a  prevailing  character.  As  soon  as  we 
recede  from  the  immediate  neighborhood  where  the  igneous  agency 
is  unequivocal,  we  find  the  sandstones  to  become  less  indurated,  so 
that,  in  many  places,  its  texture  adapts  it  excellently  for  a  building 
stone. 

It  contains,  as  far  as  yet  examined  in  Pennsylvania,  very  few 
organic  remains ;  the  best  defined  species  discovered  in  it  being  a 
marine  plant,  indicative  of  the  oceanic  position  into  which  the  mate- 
rials of  this  stratum  were  originally  swept. 

I  have  satisfied  myself  that  this  rock  is  not  confined  to  the  Appa- 
lachian region  of  Pennsylvania,  but  that  it  possesses  a  prodigiously 
extensive  range,  not  only  through  Maryland  and  Virginia,  but  in  a 
contrary  direction  through  New  Jersey  and  New  York,  and  I  believe 
beyond  those  limits,  constituting  every  where  the  lowermost  forma- 
tion of  the  wide  spread  secondary  Strata  whicli  it  encircles  in  a  some- 
what interrupted  belt,  following  the  primary  boundary  of  these  rocks 
from  Tennessee  to  Lake  Champlain,  and  thence  north-westward  to 
the  northern  shores  of  Lake  Huron  and  Lake  Superior. 

I  have  undoubtedly  recognized  it  at  many  points  along  the  chain  of 
the  Highlands  in  New  Jersey  and  New  York,  and  consider  it  identi- 
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cal  with  the  formation  which  occurs  in  the  north-eastern  part  of  this 
latter  State,  and  which  was  described  several  years  since  by  Professor 
Eaton,  under  the  name  of  "  calciferous  sand  rock"  It  is  the  same 
stratum,  I  am  disposed  to  believe,  which  Dr.  Bigsby  has  mentioned, 
as  existing  on  the  northern  side  of  Lake  Huron.*  My  brother, 
Professor  William  B.  Rogers,  in  conducting  the  Geological  Survey 
of  Virginia,  has  discovered  the  same  formation  there,  resting  upon  the 
western  slopes  of  the  Blue  Ridge,  along  which  he  has  traced  it  for  a 
very  great  distance. 


FORMATION  No.  II. 

LIMESTONE  OF  THE  KITTATINNY  VALLEY. 

The  next  rock  in  the  ascending  order,  is  the  very  extensive  lime- 
stone formation,  which  occupies  the  south-eastern  half  of  the  Kitta- 
tinny  valley  throughout  its  entire  course  across  the  State. 

In  its  ordinary  aspect,  this  rock  is  a  blue  limestone,  of  a  somewhat 
earthy  texture,  in  general  moderately  pure,  but  often  containing  more 
or  less  sand,  clay,  and  oxide  of,  iron,  alone  or  together,  in  its  consti- 
tution. Layers  of  chert,  sometimes  called  flint,  are  common  between 
its  beds.  The  direct  superposition  of  this  formation  to  the  sandstone 
previously  described,  is  well  displayed  in  the  excavation  on  the 
Philadelphia  and  Reading  railroad,  at  the  end  of  the  Neversink 
mountain,  three  miles  from  the  town  of  Reading.  It  may  be  seen  in 
like  manner  at  Chicques  ridge  on  the  Susquehanna. 

At  its  south-eastern  margin,  or  where  it  borders  on  the  base  of  the 
South  mountain,  its  general  inclination  is  towards  the  north-west,  in 
conformity  with  the  dip  of  the  underlying  sandstone  ;  but  we  seldom 
recede  half  a  mile  into  the  valley,  before  a  change  of  the  dip  to  the 
south-east  occurs ;  and  what  is  not  a  little  strange,  this  latter  direction, 
though  contrary  to  that  into  which  we  might  naturally  suppose  the 
strata  would  be  tilted,  by  an  upheaving  action  exerted  along  the  chain 
of  the  South  mountain,  is  by  far  the  most  prevalent  inclination  of  this 
rock,  throughout  its  entire  range.  Between  the  Delaware  and  the 
Schuylkill,  there  are  frequently  two,  three,  or  more  anticlinal  axes, 


*  See  Transactions  of  the  Geological  Society  of  London. 
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changing  the  direction  of  the  dip  of  this  limestone,  though  on  it* 
north-western  margin,  the  inclination  is  towards  the  north-west,  caus- 
ing it  to  disappear  in  regular  and  orderly  arrangement  beneath  the 
slate  formation  that  next  overlies  it.  But  between  the  Schuylkill  and 
the  Susquehanna,  a  distance  of  fifty  miles,  these  two  formations  ob- 
serve a  contrary  or  south-eastern  dip,  along  their  line  of  contact,  giv- 
ing rise  to  the  curious  phenomenon  of  an  apparent  inversion  of  the 
strata;  the  slate,  which  was  originally  the  uppermost  rock,  seeming 
to  disappear  beneath  the  beds  of  the  limestone,  which  was  originally 
undermost.  From  this  circumstance,  and  the  many  indications  of 
great  fracture  and  contortion  observable  in  the  limestone  and  slate  of 
the  Kittatinny  valley,  it  would  appear,  that  these  rocks  are  included 
in  the  most  convulsed  tract  in  all  the  Appalachian  region  of  the  State. 

The  upheaving  forces  which  have  evidently  disturbed  the  strata  in 
various  parts  of  this  vast  valley,  have  in  several  places  thrust  the 
subjacent  limestone  to  the  surface,  within  the  district  occupied  by  the 
slate.  This  is  the  case  in  the  small  isolated  limestone  tract  on  the 
west  side  of  the  Delaware,  four  miles  below  the  Water  Gap,  the 
western  termination  of  a  long  narrow  valley  of  elevation,  in  which 
the  limestone  is  brought  to  view  along  the  Paulinskill  in  New 
Jersey. 

Another  instance  of  the  protrusion  of  the  limestone  rock  through 
the  slate,  exists  near  Kreidersville,  occurring,  like  the  former  case,  hi 
Northampton  county,  and  a  third  is  on  the  Little  Swatara  creek  near 
Jonestown,  in  Lebanon  county. 

This  truly  valuable  rock,  is  applicable  to  many  uses,  some  of  them 
of  the  very  highest  importance  to  the  prosperity  of  the  section  of -die 
State  possessing  it. 

In  regard  to  the  adaptation  of  the  several  varieties  of  this  limestone 
as  a  building  stone,  and  to  the  manufacture  of  lime  for  mortar  and 
cements,  and  for  a  manure  for  the  soil,  some  interesting  facts  will 
hereafter  be  submitted,  when  the  results  of  the  numerous  chemical 
analysis,  now  on  hand,  are  sufficiently  matured,  to  authorize  their 
publication. 

Omitting,  for  the  present,  the  other  topics  that  suggest  themselves 
in  regard  to  this  rock,  I  may  mention,  as  a  matter  worthy  of  ptesent 
attention,  the  existence  of  highly  ornamental  marbles  in  various  places 
throughout  the  formation* 

Some  very  beautifully  shaded  and  variegated  marbles,  capable  of 
receiving  a  very  fine  polish,  have,  in  the  course  of  the  past  year  been 
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brought  to  light  in  Lancaster  county,  by  some  of  the  inhabitants ;  and 
'but  little  doubt  is  entertained,  that  quarries  may,  hereafter,  be  opened, 
which  will  yield  slabs  and  blocks  of  adequate  dimensions,  to  make 
these  discoveries  of  considerable  importance.  It  may  be  of  use  to 
mention  here,  that  I  consider  the  limestone  formation  of  the  neigh- 
bood  qf  the  city  of  Lancaster  and  the  adjacent  part  of  the  country, 
to  be  the  same  r6ck  as  that  which  lies  to  the  north-west  of  the  South 
Mountain  in  Northampton,  Lehigh,  Berks,  Lebanon  and  Dauphin ; 
and  that,  while  a  fair  prospect  exists,  of  meeting  with  the  fine  grained 
white  and  variagated  kinds,  that  constitute  ornamental  marble,  in  the 
more  altered  part  of  the  formation,  as  it  ranges  through  some  portions 
of  Lancaster  county,  yet  sufficiently  promising  localities  have  already 
been  explored  in  the  other  district,  to  warrant  a  hope,  at  least,  that 
marble  of  more  or  less  excellent  quality,  may  be  developed  there. 
But  numerous  examinations  and  experiments  are  requisite  to  test  the 
value  of  the  specimens  gathered,  and  time  has  not  yet  been  afforded 
to  enable  me  to  report  the  results. 


Iron  Ores  of  the  Kxttatinny  Valley. 

The  iron  ore  connected  with  the  limestone  formation  of  the  south- 
eastern side  of  the  Kittatinny  valley,  claims  strongly  our  attention, 
from  its  amazing  quantity,  its  wide  distribution,  its  generally  very 
excellent  quality,  and  its  great  accessibility. 

Though  very  variable  in  external  appearance  and  structure,  this  ore 
belongs  universally  to  that  species,  called  by  mineralogists,  brown 
iron  ore;  assuming  nearly  all  of  its  modifications  of  form  and  struc- 
ture. It  is  sometimes  compact,  and  occasionally  possesses  a  fibrous 
crystallization,  and  then  is  true  brown  hematite;  but  a  more  usual 
structure  is,  either  that  of  an  irregularly  cellular  mass,  or  of  a  concre- 
tion composed  of  numerous  parallel  cylinders,  like  icicles  or  stalactites ; 
in  which  case,  it  receives  the  name  of  pipe  -are.  In  chemical  compo- 
sition it  is  rather  uniform,  the  more  usual  impurities  being  Silica,  (the 
material  of  common  sand,)  Alumina,  (or  the  material  of  pure  clay,) 
and  more  rarely,  Sulphur  and  Manganese. 

The  richer  kinds  may  be  stated  to  contain,  on  an  average,  from  70 
to  80  per  cent,  of  the  peroxide  of  iron,  equivalent  to  more  than  50 
per  cent,  of  pure  iron  in  the  crude  ore. 

A  few  descriptive  remarks,  referring  to  two  or  three  of  ihe  mines 
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will  convey  a  sufficiently  correct  knowledge  of  the  ordinary  conditions 
under  which  it  occurs. 

On  the  north-western  side  of  the  Delaware  river,  about  two  and  a 
half  miles  below  Belvidere,  a  deposit  of  the  ore  exists,  which  is  begin- 
ning to  be  somewhat  extensively  mined.  It  lies  in  a  yellowish  ferru- 
ginous clay,  amid  large  detached  pieces  of  limestone;  but  the  diggings 
have  not  yet  reached  the  regular  strata  of  that  rock.  The  chief  de- 
posit of  the  ore,  occurs  about  forty  feet  below  the  surface.  In  mining 
it,  shafts  are  sunk,  until  the  ore  is  found ;  after  which,  the  excavation 
is  carried  forward  horizontally  in  the  ore,  which  is  raised  to  the  sur- 
face by  a  windlass.  It  consists  principally  of  the  porous  cellular 
variety,  and  of  the  kind  called  pipe  ote ;  an  impure  sandy  ochre,  and 
a  fine  white  clay  occurs  with  it* 

About  five  miles  north-west  of  Allentown,  and  three  from  the  river 
Lehigh,  are  large  deposits  of  ore,  which  have  been  rather  actively 
worked  for  the  last  ten  or  twelve  years.  The  predominant  variety 
here,  is  the  brown  hydrated  peroxide  of  iron,  though  the  red  oxide 
is  also  abundant.  True  brown  hematite,  and  a  variety  of  jaspery  iron 
ore,  are  likewise  not  uncommon.  The  material  in  which  the  ore  is 
imbedded,  is  a  ferruginous  clay,  resting  over  the  limestone.  A  white 
clay,  and  an  impure  ochre,  are  also  associated,  as  in  the  case  below 
Belvidere.  None  of  the  excavations  have  yet  reached  the  subjacent 
rock.  The  mining  is  done  either  by  shafts,  or  when  the  configura- 
tion of  the  ground  permits,  by  simply  quarrying  in  the  open  air.. 

Iron  ore  is  found  in  moderate  abundance,  and  of  excellent  quality, 
in  the  neighborhood  of  Emau's,  five  miles  south-west  of  Allentown ; 
it  occurs  in  clay,  no  rock  being  very  near  it.  The  ore  presents  fewer 
varieties  in  this  pkce,  than  at  the  mines  last  mentioned. 

About  a  mile  and  a  half  west  of  Trexlerstown,  in  Lehigh  county, 
in  a  tract  where  the  surface  of  the  limestone  formation  is  quite  level, 
there  is  a  very  large  deposit  of  iron  ore  ;  some  of  which,  without 
altering  its  external  structure,  which  is  that  of  the  cellular  and  pipe 
ores,  has  passed  to  the  condition  of  sulphuret  of  iron,  or  the  common 
copperas  mineral*  This  mine  was  originally  worked  for  the  iron  ore 
which  it  contains,  this  being  still  an  object  of  pursuit ;  but  the  person 
conducting  it,  finding  the  good  ore  to  be  mixed  with  a  large  quantity 
of  the  sulphuret  of  iron,  referred  to  me  about  three  years  since,  to 
devise  a  remedy  for  the  injurious  effects  of  that  material  upon  his  ore, 
and  was  advised  to  give  his  attention  to  it,  not  as  an  iron  ore,  but  as 
a  substance  well  suited  for  the  manufacture  of  copperas.     Since  that 
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time,  he  has  sold  large  quantities  of  it  for  this  purpose,  in  Philadel- 
phia, at  seven  dollars  and  a-half  the  ton. 

The  Several  layers  in  this  mine,  vary  much  in  their  dimensions ; 
hut  their  respective  average  thickness  may  he  stated  thus : 

Soil, -        -        2  feet 

Brick,  clay,  and  gravel,    * 25 

White  clay,  pieces  of  slate,  and  red  clay,  3 

Very  dark  clay,       .--.----4 
Iron  ore  and  copperas  mineral,  from  6  to  18  feet,  12 

Ferruginous  sand,   -        -        --        -        *        -        fc     2 

48  feet. 

Generally,  the  pure  iron  ore,  and  the  sulphuret  of  iron  or  copperas 
mineral,  occur  separately,  or  in  different  layers  of  the  same  stratum, 
the  sulphuret  in  the  lowest  position. 

The  ore  is  of  very  good  quality,  and  of  several  varieties  ;  among 
these,  are  the  brown  hydrated  peroxide,  having  the  forms  of  compact, 
cellular  and  columnar  or  pipe,  ore  ;  and  the  red  hydrated  peroxide, 
the  structure  and  forms  of  which,  are  no  less  diversified. 

To  attempt  to  specify,  in  this  place,  the  very  numerous  localities  in 
which  the  superficial  appearances  indicate  the  probable  existence  of 
more  or  less  extensive  deposits,  or  even  to  enumerate  the  many  exca- 
vations, some  of  which  are  quite  large,  where  the  ore  is  daily  pro- 
cured,  would  be  incompatible  with  the  scope  of  the  present  report. 
It  may  not  be  amiss,  however,  to  mention  t>ne  or  two  particulars  re- 
apecting  the  manner  in  which  it  occurs. 

It  appears  to  be  a  general  rule,  that  by  far  the  largest  and  most 
numerous  deposits  of  the  ore  belong  to  that  half  of  the  limestone  belt 
which  is  next  to  the  South  mountain.  This  is,  however,  not  without 
exceptions,  a  signal  instance  occurring  in  the  rich  ore  tract  which  lies 
about  five  miles  north  of  Allentown,  and  a  little  west  of  the  Lehigh, 
and  which  is  but  a  short  distance  south  of  the  northern  margin  of  the 
limestone,  at  its  junction  with  the  slate. 

No  part  of  the  whole  limestone  belt  of  the  valley  indicates  the 
presence  of  so  laTge  a  quantity  of  iron  ore  below  the  soil,  as  the  dis- 
trict which  lies  a  few  miles  south-west  of  Allentown,  particularly  in 
the  vicinity  of  Trexlerstown.  To  allude  to  the  circumstances  which 
usually  betoken  an  abundance  of  this  kind  of  ore,  one  of  the  most 
obvious,  would  seem  to  be  considerable  depth  as  respects  the  deposit 
of  ferruginous  loam,  clay,  or  other  earth,  resting  on  the  rocks  of  the 
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district.  This  will,  of  course,  be  marked  by  a  corresponding  evenness 
of  the  surface ;  for  where  the  strata  of  the  limestone  are  naked  of  soil 
in  many  places,  it  implies  that  the  covering  of  earth  which  contains  the 
ore  can  no  where  be  deep.  Another  very  essential  condition  is,  that 
the  earth  overlying  the  rocks  should  have  a  large  amount  of  the  oxide 
of  iron  diffused  throughout  it.  This  will  show  itself  by  its  charac- 
teristic bright  yellow,  or  yellowish  brown  color.  It  must  be  observed, 
however,  that  the  existence  of  a  large  quantity  of  oxide  of  iron  in  the 
deeper  part  of  the  soil,  will,  very  frequently,  not  be  perceptible  in  the 
color  of  the  surface  of  the-grouncj,  being  confined  to  tne  lower  layers, 
so  that  much  good  ore  land  is  often  neglected  from  a  want  of  enter- 
prise to  dig  sufficiently  deep. 

The  hydrated  brown  and  red  iron  ores,  of  the  principal  limestone 
tracts  of  our  State,  I  conceive  to  have  originated  almost  entirely,  from 
the  filtration  of  water  through  deposits  of  soil  rather  richly  impreg- 
nated with  the  particles  of  the  peroxide  of  iron.  This  I  think  is 
proved,  by  .the  peculiar  structure  of  the  ore  itself,  which,  not  only 
puts  on  the  form  of  stalactites  and  stalagmites,  (concretions  of  car- 
bonate of  lime,  produced  by  the  dripping  of  water,)  but  precisely 
those  slight  variations  from  these  forms  which  ought  to  arise  from 
the  influence  of  the  particular  composition  of  the  surrounding  ma- 
terial, clay  or  loam,  or  sand,  in  modifying  the  manner  in  which  the 
water  would  filter  through  the  mass,  and  deposit  the  ferruginous  par- 
ticles. 

The  earth  containing  the  pre,  I  suppose  to  have  been  a  sediment 
from  that  mighty  mass  of  waters  which  evidently  once  overspread  all 
our  formations,  and  which  derived  the  materials  of  this  deposit,  if  we 
judge  by  their  nature,  from  the  subjacent  limestone  and  the  contigu- 
ous sandstones.  Thus  we  may  at  once  discern  why  the  largest  and 
richest  accumulations  of  iron  ore,  are  on  the  side  of  the  valley  next 
the  base  of  the  South  mountain ;  for  all  independent  Geological  evi- 
dence concurs  to  show,  that  the  waters  which  I  imagine  to  have  left 
this  deposit,  flowed  towards  this  quarter  from  the  north,  while  the 
level  of  the  valley  being  most  depressed  on  this  side,  we  ought  natu- 
rally to  look  here  for  the  deepest  collections  of  the  heavy  ferruginous 
sediments  in  which  the  iron  ore  is  principally  found. 

From  the  details  above  given  of  three  or  four  of  the  ore  deposits  in 
Northampton  and  Lehigh  counties,  it  appears  that  the  richest  collec- 
tions of  the  mineral  are  at  a  considerable  depth  below  the  soil. 
Though  in  the  cases  already  cited,  the  ore  does  not  occur  in  contact 
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with  the  underlying  rock ;  instances  could  be  brought  from  other 
quarters  of  the  State,  where  rich  masses,  surrounded  by  the  ferru- 
ginous loam  or  clay,  lie  in  the  spaces  which  often  separate  the  dis- 
turbed and  uptilted  strata  of  the  limestone  near  its  surface.  These 
facts,  and  the  obvious  origin  of  the  ore  by  infiltration,  suggest  strongly 
the  propriety  of  oftener  seeking  low  down  in  (he  earthy  deposit  for 
the  mineral,  and  of  endeavoring  to  ascertain,  previously  to  commen- 
cing an  excavation,  whether  the  ground  possesses  that  depth  which 
would  appear  in  general  to  accompany  the  larger  accumulations  of 
this  valuable  substance. 

The  earth  resting  on  the  limestone  of  the  Kittatinny  valley  con- 
tains, in  many  places,  a  variety  of  clay,  admirably  adapted  for  making 
bricks.-  The  excellence  of  this  brick  earth,  is  owing,  in  part,  to  the 
minutely  divided  condition,  and  the  quantity  of  its  silica.  This, 
intimately  mixed  with  the  argillaceous  matter,  imparts  to  the  bricks 
great  durability  and  uniformity  of  texture,  while  an  adequate  propor- 
tion of  oxide  of  iron,  causes  an  agreeable  and  very  permanent  color. 
The  excellent  hue  and  preservation  of  the  bricks  in  some  of  the  older 
houses  in  Easton,  bear  testimony  to  the  good  quality  of  the  brick 
earth  of  that  particular  neighborhood. 

The  remarks  which  I  have  here  made  concerning  the  great  lime- 
stone formation  of  the  Kittatinny  valley,  have  had  more  immediate 
reference  to  the  rock,  as  it  presents  itself  between  the  Delaware  and 
Susquehanna  rivers,  though  they  are  scarcely  less  appropriate  to 
other  portions  of  its  long  range  through  the  same  extensive  valley, 
which  it  pursues  south-westward  through  this  State,  and  Maryland 
and  Virginia,  and  north-eastward  through  New  Jersey  and  New  York, 
to  the  St.  Lawrence.  Throughout  this  whole  course,  it  preserves 
invariably,  the  same  relative  position  to  the  long  chain  of  mountains 
by  which  it  is  bounded  on  the  south-east.  It  sometimes  occupies 
nearly  the  entire  width  of  the  great  Appalachian  valley,  but  in  general, 
especially  to  the  north-east  of  the  Potomac,  it  confines  itself  to  the 
south-eastern  side.  - 

From  Lake  Champlain,  the  course  of  the  formation  is  towards  the 
northern  shores  of  Lake  Huron,  first  encircling  the  elevated  region  of 
primary  mountains  in  the  north-east  quarter  of  New  York,  in  a  broad 
feone,  the  northern  half  of  which,  passes  up  the  St.  Lawrence,  while 
the  other  approaches,  crosses,  and  again  recrosses  the  Mohawk, 
passing  Trenton  Falls,  and  joining  the  first  belt  east  of  the  outlet  of 
Lake  Ontario— whence  its  direction  is  nearly  north-westward  to  the 
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upper  lakes.  In  all  this  long  line,  it  accompanies  our  lowest  sand- 
stone, (the  "  calciferous  sand  rock"  of  Eaton,)  overlying  it,  and  like 
it,  dipping  commonly  inwards,  from  the  border  of  the  great  basin, 
along  the  margin  of  which  it  ranges. 

This  formation  is  the  same  as  that  which,  in  my  first  annual  report, 
I  called  the  Cove  limes  t  one  y  from  its  composing  a  series  of  valleys 
in  Bedford,  Huntingdon  and  Centre  counties,  some  of  which  are 
called  coves.  But  this  name  has  too  local  a  reference,  and  I  propose 
to  drop  it,  leaving  the  framing  of  a  nomenclature  for  our  rocks,  to  a 
later  stage  of  the  survey. 

In  the  Kittatinny  valley,  in  this  State,  this  limestone  presents  the 
explorer  with  very  few  well  preserved  organic  remains,  while  it  is 
replete  with  them  at  Trenton  Falls,  in  New  York,  and  at  several 
points  in  Virginia.  Its  fossils,  however,  are  more  abundant  in  the 
limestone  valleys  on  the  north-western  side  of  our  Appalachian 
region.  Well  defined  bivalve  shells  and  zoophytes,  characterize  it 
in  Morrison's  Cove,  Kishicoquillas,  Nittanny  and  Nippenose  valleys, 
and  the  several  other  valleys  in  the  quarter  of  the  State  where  this 
formation  exists. 

The  largest  caves  in  the  Atlantic  States,  are  in  this  formation  ;>but 
this  is  not  the  place  to  speak  of  mere  curiosities. 
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SLATE  OF  THE  KITTATINNY  VALLEY. 


Ranging  parallel  with  the  great  limestone  deposit  just  described, 
and  lying  next  in  order  above  it,  occurs  a  not  less  extensive  forma- 
tion of  slate,  usually  occupying  the  north-western  half  of  the  Kitta- 
tinny valley.  These  two  very  thick  deposits,  throughout  their  whole 
course,  from  the  Delaware  to  the  Susquehanna  rivers,  pass  gradually 
into  each  other,  along  their  line  of  contact. 

The  upper  beds  of  the  limestone  partake  of  the  struoture  and 
composition  of  the  overlying  slate,  while  the  lower  beds  of  this  rock 
are  not  only  calcareous,  but  contain  numerous  distinct  bands  of  mode- 
rately pure  limestone.  These  insulated  narrow  belts  of  limestone  are 
subordinate  to  the  slate,  along  nearly  the  whole  of  the  central  tract 
of  the  valley,  between  the  two  great  rivers ;  but  they  are  most  nume- 
rous north  of  the  Tulpehocken  creek,  in  Berks  and  Lebanon  counties. 
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They  constitute  an  important  resource  to  the  agriculture  of  the 
slate  lands  of  all  this  range,  in  which  the  soil  seems  specially  to 
require  some  assistance  from  lime,  the  judicious  use  of  which  liber- 
ally repays  the  farmer.  These  patches  of  limestone  have,  as  far  as 
time  would  permit,  been  carefully  traced,  and  will  be  ultimately 
described  in  detail  and  delineated  on  the  map.  In  its  ordinary  aspect 
and  composition,  the  slate  formation  of  the  Kittatinny  valley,  which 
is  the  third  rock  in  our  series,  does  not  differ  essentially  from  the 
same  stratum  as  it  occurs  around  the  margins  of  the  limestone  valleys 
and  coves  of  Bedford,  Huntingdon,  Centre  and  Mifflin  counties ; 
and  which,  in  allusion  to  its  usual  situation,  was  called,  in  my  last 
report,  the  Cove  Slate.  The  ordinary  colors  of  the  rock,  are  black, 
blue,  dark  grey,  blueish  grey,  dingy  olive,  drab,  and  sometimes 
yellow ;  but  in  its  range  through  the  western  parts  of  Berks,  and 
across  Lebanon,  its  predominant  colors  are  red,  or  reddish  brown, 
with  interstratified  belts  of  yellow ;  the  whole  formation  here  assum- 
ing a  considerable  resemblance  to  the  red  and  variegated  slates  of 
Formation  No.  V.,  occurring  north-west  of  the  Blue  mountain. 

The  formation,  as  a  whole,  varies  extremely  in  the  texture  of  its 
different  strata,  some  of  which  are  highly  fissile  slates,  admirably 
adapted  to  making  roofing  and  writing  slates ;  while  others  are  mas- 
sive strata  of  coarse  grey  sandstone,  with  some  thin  beds  of  con- 
glomerate. 

That  part  of  this  formation  which  contains  slate  adapted  to  the 
purposes  of  commerce,  lies  in  a  narrow  zone,  distant  south,  from 
one  to  three  miles  from  the  Kittatinny  mountain,  running  from  a 
point  in  New  Jersey,  a  few  miles  east  of  the  Delaware  Water  Gap, 
across  the  Delaware  and  the  Lehigh,  to  a  few  miles  west  of  the 
latter  river.  It  is,  however,  only  in  a  very  limited  number  of  places 
within  this  belt,  that  the  rock  presents  that  fortunate  union  of  circum- 
stances which  must  prevail,  to  adapt  it  to  be  quarried  with  success. 
Not  only  must  the  rock  be  sound,  uniform,  and  compact  in  texture; 
easy  to  cleave  in  one  direction,  and  tough  in  every  other ;  and  free 
from  any  bands  (called  ribbons)  containing  sulphuret  of  iron,  which 
cause  its  rapid  decomposition ;  but  it  must  he  in  a  manner  favorable 
for  being  quarried,  with  a  stream  of  water  passing  over  the  stratum, 
to  preserve  it  moist,  and  thereby  cause  it  to  split  with  ease  and  regu- 
larity. 

These  conditions  are  found  very  happily  combined  in  the  two 
quarries,  which  are  at  present  wrought  near  the  Delaware  Water 
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Gap.  That  on  the  west  side  of  the  Delaware,  worked  by  the  Penn- 
sylvania Slate* Company,  presents  some  very  interesting  features. 
The  true  stratification  of  the  rock  is  only  detected,  here,  by  the  dif- 
ference in  eolor,  caused  by  numerous  very  thin  layers,  of  from  a  few 
lines  to  an  inch  or  two  in  thickness,  traversing  the  rock  in  lines 
parallel  to  each  other,  and  at  various  distances,  not  generally  exceed- 
ing, I  believe,  two  feet.  These  ribbons  denote  the  direction  of  the 
dip  of  the  strata,  being  seams  of  a  somewhat  different  composition 
from  the  rest  of  the  mass  in  which  they  were  originally  deposited, 
at  frequent  intervals.  Between  each  two  of  these  ribbons,  the  belt 
of  slate  is  homogeneous,  or  of  uniform  texture  and  composition ;  but 
a  difference  in  the  quality  of  the  slate  on  the  two  sides  of  one  of 
these  thin  layers,  is  quite  common. 

When  we  examine  a  new  surface  of  the  slate,  the  usual  and  per- 
manent color  of  which  is  a  dark  blueish  grey,  the  hue  of  these  ribbons 
is  nearly  black ;  but  on  exposure  to  the  atmosphere,  they  show,  after 
some  time,  signs  of  spontaneous  decomposition,  and  display  a  whitish 
efflorescence,  which  indicates  that  this  part  of  the  slate  contains  the 
sulphuret  of  iron. 

These  ribbons  are,  therefore,  carefully  excluded  from  the  slates, 
when  they  undergo  the  operations  of  cleaving  and  trimming,  in  their 
preparation  for  the  market. 

At  this  quarry,  the  general  dip  of  the  strata,  as  indicated  by  that 
of  the  ribbons,  is  towards  the  west-north-west,  at  an  angle  of  about 
thirty  degrees ;  the  exact  course  of  the  beds  being  north,  thirty-four 
degrees  east.  In  the  same  part  of  the  quarry,  the  dip  of  the  cleavage 
planet,  or,  in  other  words,  of  the  slates,  is  towards  the  south,  and  at 
an  angle  of  nearly  fifty  degrees.  There  is,  however,  a  dislocation, 
or  fault,  traversing  the  quarry.  This  is  a  slide  of  one  part  of  the 
stratum  upon  the  other,  and  is  from  six  to  twelve  inches  wide,  being 
filled  with  white  calcareous- spar  and  fragments  of  slate.  That  which 
is  of  chief  importance,  is,  that  the  rock  below  it  has  not  only  a  dif- 
ferent actual  dip  from  the  portion  of  the  stratum  above  it,  just  alluded 
to,  and  a  different  direction  also  in  the  cleavage  of  the  slates,  but  a 
different  quality  in  these  slates  themselves,  those  beneath  being  much 
superior  to  those  over  the  dislocation.  From  this  lower  part  of  the 
quarry,  nearly  all  the  roofing  and  writing  slates  are  derived.  The  best 
school  slates  are  got  from  belts  that  lie  directly  beneath  the  sparry  seam 
or  fault.  The  direction  of  the  cleavage  planes  in  this  portion  of  the 
mass,  is  nearly  horizontal,  while   the  planes  of  stratification  dip 
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towards  the  north-west,  but  at  a  very  moderate  angle.  The  discre- 
pancy between  the  directions  of  the  cleavage  planes,  above  and  below 
the  fault,  suggests  the  probability  that  the  dislocation  and  slide  in  the 
stratum  took  place  after  the  mass  had  acquired  this  remarkable 
tendency  to  cleave  in  a  direction  oblique  to  the  stratification ;  for, 
had  the  cleavage  originated  subsequently  to  the  disruption  of  the 
rock,  we  ought  to  find  it  maintaining  the  same  direction,  and  observ- 
ing the  same  features,  on  both  sides  of  the  fault.  These  facts,  con- 
cerning the  change  in  the  quality  and  the  position  of  the  slates,  caused 
by  the  dislocation,  indicate  how  numerous  and  minute  the  circum- 
stances are,  which  must  be  attended  to  by  those  who  enter  on  the 
business  of  quarrying  this  rock.  During  the  past  year,  13,500  dozen 
of  school  slates  have  been  manufactured  at  this  quarry,  and  some- 
what more  than  300  tons  of  roofing  slates ;  but  these  amounts  would 
have  been  much  exceeded,  had  not  the  general  inactivity  of  commer- 
cial business  operated  to  reduce  the  number  of  the  workmen  em- 
ployed. 

About  a  mile  south-east  of  the  quarry  just  described,  another  has 
been  opened ;  but  it  has  not  been  vigorously  wrought.  That  on  the 
opposite  side  of  the  river,  in  New  Jersey,  is  worked,  though  rather 
inactively,  notwithstanding  the  excellent  quality  of  the  roofing  slates 
procured  in  it. 

The  only  other  considerable  quarry,  at  present  in  operation  in  the 

slate  belt  of  tins  part  of  the  State,  is  the  Union  slate  quarry,  about 

one  mile  west  of  the  Lehigh,  and  about  seven  miles  north-west  of 

Allentown.     The  most  remarkable  feature  here,  is  the  parallelism  of 

the  cleavage  planes  of  the  slates  to  the  plane  of  the  stratification. 

The  dip  is  towards  the  south-south-east,  at  a  somewhat  variable  angle, 

averaging  15  degrees.     Owing  to  this  coincidence  of  the  cleavage 

with  the  stratification,  the  surface  of  the  slates  is  apt  to  be  slightly 

undulated.     They  are  esteemed  well  adapted  for  roofing ;  but  being 

hard,  they  are  not  sold  for  writing  slates*     The  hardness  of  the  rock 

in  this  quarry,  I  attribute  to  the  high  temperature  originally  imparted 

to  it  by  a  mass  of  intruded  quartz,  which  has  entered  it  from  a  deep 

and  heated  source  within  the  earth.     This  injected  material  has 

heaved  up  a  portion  of  the  strata,  into  the  form  of  a  small  anticlinal 

elevation  in  the  quarry ;  and  has,  in  other  respects,  deranged  the  dip 

of  the  rock.     In  1836,  there  were  sent  from  this  quarry,  by  the 

Lehigh  navigation,  500  tons  of  roofing  slate,  sold  at  eleven  dollars 

the  ton. 
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There  is  a  small  quarry,  which  has  been  occasionally  worked, 
lying  about  one  mile  and  a-half  west  of  the  town  of  Nazareth.  Roof- 
ing' slate  was  also  formerly  procured  on  the  east  side  of  the  Lehigh, 
near  Kreidersville,  in  Northampton  county. 

It  is  by  no  means  improbable,  that  other  points,  along  the  same 
belt  of  country,  would  reward  diligent  search,  by  presenting  eligible 
situations  for  quarries.  A  few  such  have  been  seen,  during  the  in- 
vestigations of  the  survey ;  but  more  examination  is  required,  before 
any  publication  of  the  details  would  be  appropriate. 

One  fact,  of  some  interest  to  those  who  may  direct  their  attention 
to  this  slate  tract,  is,  that  throughout  nearly  its  whole  course,  from 
the  Delaware  to  within  a  few  miles  of  the  Lehigh,  the  dip  of  the 
cleavage  surfaces  is  towards  the  south-east ;  and  that,  too,  independ- 
ently of  the  many  contortions  and  changes  of  dip  in  the  strata  them- 
selves, of  the  slate  and  the  adjoining  formations. 

In  the  neighborhood  of  Nazareth,  which  is  on  the  line  dividing  the 
slate  from  the  limestone  formation,  a  material  is  procured,  which 
answers  well  the  ordinary  purposes  of  black  paint  This  appears  to 
be,  simply,  a  more  than  usually  carbonaceous,  black,  and  soft  variety 
of  the  slate,  occurring  near  the  base  of  the  formation,  a  little  above 
its  contact  with  the  limestone.  It  occurs,  also,  further  east,  on  the 
Bushkill,  and  has  been  found,  likewise,  on  the  Union  canal,  in  a  cor- 
responding situation  in  the  stratum.  It  requires  to  be  ground  in  a 
drug  mill,  and  levigated  in  troughs,  by  passing  over  h  a  stream  of 
water.  Thus  prepared,  it  constitutes,  when  mixed  with  oH,  a  very 
excellent  pigment  for  the  exterior  of  houses,  fences,  and  other  struc- 
tures exposed  to  the  weather. 

Before  closing  these  details,  respecting  the  slate  formation  of  Penn- 
sylvania, two  facts,  of  some  practical  importance,  deserve  mention-: 
One  is,  that  this  is  the  same  formation  which,  in  Oswego  county, 
in  the  State  of  New  York,  furnishes  the  grindstones  for  which  that 
section  of  the  country  is  noted,  and  which  are  distributed  extensively 
throughout  the  Union.  These  come  from  near  the  Salmon  river, 
about  ten  miles  east  of  the  town  of  Pulaski.  The  rock  is  a  soft 
argillaceous  sandstone,  not  unlike  many  of  the  softer  sandstone  beds 
of  the  formation,  m  our  own  State.  At  several  places  m  the  Kitta- 
tinny  valley,  good  grindstones  are  said,  indeed,  to  have  been  pro- 
cured. 

It  can  hardly  be  doubted,  that  the  farmers,  and  other*  residing  upon 
the  formation,  will  find,  beds  of  this  roek,  well  adapted  for  making 
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grindstones,  if  they  will  make  some  enterprising  trials.  Little  skill 
or  experience  is  necessary,  for  testing  whether  the  material  is  suit- 
able. 

The  other  fact  that  I  would  suggest,  relates  to  the  identity  of  this 
formation  with  that  which  extends  along  the  Hudson  river,  from 
Newburg  nearly  to  Glenn's  Falls ;  and  which  furnishes  a  large  supply 
of  grey  flag  stones,  not  only  to  the  city  of  New  York,  where  the 
material  is  largely  used  in  pavements,  but  to  many  other  towns,  and 
lately  to  Philadelphia.  Though  the  strata  of  this  formation,  in  the 
Kittatinny  valley,  are  much  contorted,  and  in  many  places  greatly 
crushed,  yet  it  is  obvious,  that  in  so  extended  a  range,  numerous 
quarries  of  excellent  flag  stone,  and,  it  is  believed,  of  grindstone 
rock,  might  be  successfully  opened. 

These  suggestions  are  now  made,  from  a  sense  of  the  importance 
k>  our  citizens,  and  to  the  public  works  of  the  State,  of  calling  atten- 
tion to  many  materials  which  we  possess  in  abundance,  within  our 
own  borders,  as  the  geology  of  our  State  plainly  shows,  but  for 
which  we  have  heretofore  been  sending  to  other  States,  and  even  to 
distant  countries. 

This  slate  formation  of  the  Kittattinny  valley,  though  it  extends  in 
a  single  broad  zone,  from  the  Delaware  river  to  the  western  side  of 
Cumberland  county,  appears  in  Franklin  county,  in  two  separate 
and  wide  belts,  which  run  thence  into  Virginia.  In  its  course  across 
New  Jersey,  it  divides,  in  like  manner,  into  two,  and  sometimes 
three,  parallel  ranges,  separated  by  long  narrow  tracts  of  the  subja- 
cent limestone,  which  rises  to  the  surface,  in  the  form  of  one  or 
more  anticlinal  axes. 

Before  entering  the  State  of  New  York,  these  belts  again  unite, 
and  qonstitute  a  very  broad  tract,  which  occupies  three-fourths,  at 
least,  of  the  great,  eastern  valley  of  that  State.  Along  the  central 
and  western  portions  of  that  valley,  our  slate  formation  ranges  to  a 
point  somewhere  east  of  Lake  George ;  whence,  eoursing  south-west- 
wardly,  it  shows  itself  on  the  Mohawk,  for  many  miles  above  its 
mouth,  then  doubles  westward  round  the  ridge  of  the  Little  Falls, 
and  extends,  in  a  north-western  direction,  to  the  eastern  shore  of 
Lake  Ontario.  In  this  north-western  part  of  its  course*  the  strata 
are  nearly  horizontal,  and  contain,  on  the  Salmon  river,  the  beds 
already  described  as  furnishing  such  an  excellent  material  for  grind- 
stones. 

In  the  first  annual  report  on  the  geological  survey  of  New  York,, 
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the  rocks  of  this  formation  occurring  in  that  district,  are  called  "  the 
grey  sandstones  and  shales  of  the  Salmon  river." 

Time  has  permitted  me  to  institute,  as  yet,  only  a  single  detailed 
transverse  measurement  of  the  thickness  of  this  formation ;  the  re- 
sults of  which  must,  for  the  present,  he  accepted,  as  only  approx- 
imately correct,  in  consequence  of  the  obscurity  of  some  of  the 
exposures  of  the  stratum.  It  was  made  on  the  west  side  of  the 
Delaware  river,  between  the  bottom  of  the  sandstone  of  the  Kitta- 
tinny  mountain,  (Formation  No.  IV,)  at  the  Water  Gap,  and  the 
upper  surface  of  the  limestone,  (Formation  No.  II,)  exposed  above 
Dill's  Ferry.  The  thickness  of  Formation  No.  Ill,  thus  ascertained, 
is  6,102  feet. 


FORMATION  No.  IV. 

SANDSTONES    AND    CONGLOMERATES    OF    THE     KITTATINNT,    OR    BLUE 

MOUNTAIN. 

Overlying  the  great  slate  stratum  above  described,  and  dipping 
conformably  with  it,  we  find  in  the  part  of  the  State  immediately 
referred  to  in  the  present  report,  a  parallel  formation,  consisting  of 
heavily  bedded  sandstones  and  massive  strata  of  conglomerate,  more 
conspicuous  for  the  features  they  impart  to  the  scenery,  than  for  any 
considerable  amount  of  practically  useful  material  hitherto  discovered 
to  belong  to  them.  These  rocks  are  embraced  in  the  long,  narrow, 
nearly  level,  and  generally  single  ridge,  called  the  Kittatinny,  or  Blue 
mountain,  which  stretches  continuously  from  Cumberland  county  to 
within  a  few  miles  of  the  Hudson  river,  near  Kingston.  They  con- 
sist of  massive  strata  of  hard,  white  and  grey,  siliceous  sandstones, 
of  various  degrees  of  coarseness,  and  also  of  ponderous  beds  of  ex- 
tremely hard  quartzose  conglomerate,  the  pebbles  of  which  are  often 
of  great  size.  The  finer  grained  sandstones  abound  most  in  the 
higher  parts  of  the  stratum,  and  are  identical,  in  general  aspect  and 
texture,  as  indeed  the  whole  of  the  deposit  is,  in  relative  position, 
with  the  stratum  denominated  in  my  former  report,  the  white  fucoidal 
sandstone.  The  main  deposit  of  conglomerate  lies  at  the  base  of  the 
ition,  resting  upon  the  subjacent  slate. 
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As  a  group  of  strata,  the  whole  mass  becomes  progressively  coarser 
and  more  varied  in  composition,  as  we  follow  it  eastward  from  the 
Susquehanna.  On  the  Lehigh  and  the  Delaware,  it  possesses  but 
little  of  the  fine  and  even  texture,  and  the  whiteness  and  pure  sili- 
ceous composition  which  distinguish  this  rock  as  it  occurs  in  the 
ridges  in  Bedford  and  Huntingdon  counties,  (in  Tussey's  mountain 
for  example,)  some  portion  of  which  it  retains  in  the  Kittatinny 
mountain,  near  the  Susquehanna. 

Tracing  it  toward  the  Delaware,  it  augments  rapidly  in  thickness ; 
at  the  Susquehanna  this  does  not  exceed  about  four  hundred  feet,  but 
at  the  Water  Gap  of  the  Lehigh  it  is  increased  to  two  thousand  feet 
at  least. 

Mixed  with  the  quartzose  sand  and  pebbles  which  constitute  the 
principal  mass  of  this  rock,  we  encounter,  especially  in  the  coarse 
conglomerates  near  the  bottom  of  the  stratum,  many  rounded  pebbles 
and  fragments  of  the  three  underlying  formations  which  intervene 
between  it  and  the  primary  rocks  at  the  bottom  of  the  series.  Thus 
we  may  recognize  some  of  these  pebbles  to  be  derived  from  the 
lowest  sandstone,  some  from  the  dark  chert,  or  flint,  so  commonly 
imbedded  in  the  strata  of  the  great  limestone  of  the  Kittatinny  valley, 
and  others  usually  less  regularly  rounded,  from  the  slates  and  grey 
sandstones  of  the  extensive  slate  formation  which  these  conglomerate 
strata  immediately  overlie. 

Here,  then,  we  have  an  interesting  proof,  that  the  materials  com- 
posing this  deposit  were  swept  together  by  currents  that  were  set  in 
motion  across  the  three  lower  formations  which  now  occupy  the 
Kittatinny  valley,  whose  strata  were  evidently,  at  the  same  time,  more 
or  less  uptilted  and  crushed* 

That  great  disturbances  of  the  earth  marked  the  period  which 
closed  the  formation  of  the  slate,  and  accompanied  the  production  of 
the  overlying  conglomerates  and  sandstones,  is  apparent  from  the 
coarseness  of  the  ingredients  in  the  latter  rocks,  the  promiscuous 
manner  in  which  they  have  been  swept  together,  and  especially  from 
the  suddenness  of  the  transition  between  the  fine  grained  slate,  the 
sediment  of  very  tranquil  waters,  and  the  extremely  coarse  conglo- 
merate directly  in  eontact  with  it;  the  whole  aspect  of  which  implies 
that  an  enormous  mass  of  sand  and  gravel  derived  from  strata  just 
broken  up,  was  suddenly  strewed  into  the  waters  where  the  slate 
Was  forming.  But  if  evidence  still  more  unexceptionable  be  required, 
Of  an  upheave  of  the  bed  of  the  ancient  ocean,  at  the  epoch  immedi- 
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ately  preceding  the  formation  of  these  rocks,  we  have  it  strikingly 
exhibited,  at  the  north-eastern  end  of  the  formation,  where  these 
conglomerates  and  sandstones  occur  on  the  Delaware  and  Hudson 
canal,  near  the  end  of  the  Shawungunk  mountain.  They  are  here 
displayed  near  Rondout,  resting  unconformdbly  and  with  a  gentle 
inclination  upon  the  steeply  uptilted,  contorted,  and  disrupted  strata 
of  the  immediately  subjacent  slate. 

To  suggest  a  useful  application,  which  may  be  made  of  some  of 
the  beds  of  the  Kittatinny  conglomerate,  and  at  the  same  time  to 
prove  the  importance,  when  exploring  the  mineral  or  geological 
resources  of  a  region,  6f  embracing  as  wide  a  range  of  observations 
as  possible,  I  may  state,  that  the  somewhat  noted  Esopus  millstones 
of  New  York  are  procured  from  the  formation  now  before  us.  The 
stratum  from  which  they  are  derived,  near  the  Delaware  and  Hudson 
canal,  is  one  of  the  hard  quartzose  conglomerates  in  the  Shawungunk 
mountain,  which  is  the  same  ridge  as  the  Kittatinny,  or  Blue  moun- 
tain of  Pennsylvania.  There  is  a  probability  that  in  some  of  the 
several  notches  or  water  gaps  of  the  Kittatinny  mountain,  a  material 
may  be  found,  as  well  fitted  for  making  millstones,  as  the  rock  at 
Esopus.  The  researches  hitherto  made,  regarding  this  point,  indi- 
cate a  sufficiently  reasonable  prospect  of  success  to  induce  me  to 
venture  on  the  present  suggestion. 

The  fourth  formation  of  our  series  has  a  very  extensive  range. — 
Besides  composing  the  entire  mass  of  the  Kittatinny  mountain 
throughout  its  whole  length,  from  the  Hudson  river  to  Cumberland 
county  in  our  State,  it  forms  the  mountains  nearly  continuous  with 
this  range,  which  bound  the  Kittatinny  valley,  (or  more  appropriately 
the  great  Appalachian  valley,)  on  the  north-west,  which  extend 
through  Franklin  county,  Maryland,  and  the  northern  part  of  "Vir- 
ginia, and  ♦constitute  many  of  the  loftier  ridges  south-west  of  the 
Susquehanna,  and  between  the  line  of  the  Kittatinny  mountain  and 
the  base  of  the  Allegheny.  Though  it  terminates  suddenh  towards 
the  north-east,  within  a  few  miles  of  the  Hudson,  which  it  does  not 
cross,  the  formation  occurs  in  a  district  far  to  the  west  of  this,  in  the 
neighborhood  of  Utica,  within  a  few  miles  south  of  which  place,  the 
stratum  may  be  seen  at  several  points,  cropping  to  the  surface,  with  a 
gentle  inclination  towards  the  south-west.  Here  the  total  thickness 
of  the  formation  does  not  probably  exceed  fifty  feet,  and  yet  in 
composition  and  appearance,  it  is  identical  with  the  rock,  as  we 
behold  it  in  the  Kittatinny  mountain,  near  the  Water  Gap  of  the 
Delaware  river. 
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The  organic  remains  preserved  in  this  formation,  are  very  few ; 
those  by  which  the  rock  can  be  most  readily  recognised  by  an  unini- 
tiated observer,  are  certain  species  of  facoides,  an  extinct  race  of 
marine  plants  somewhat  allied  to  the  modern  sea  weeds.  These  are 
far  more  rare  in  the  Kittatinny  range  of  the  formation  than  in  the 
other  belts  of  the  stratum  in  the  ridges  in  Bedford,  Huntingdon, 
Centre,  Mifflin  and  Juniata  counties.  I  have,  however,  seen  some 
broad  surfaces  of  the  rock  at  the  Delaware  Water  Gap,  covered 
by  their  interlaeed  and  curving  stems.  This  fossil  not  being  con- 
fined to  the  formation  under  ^consideration,  but  abounding  even  more 
generally,  both  in  this  State  and  in  New  York,  in  the  lower  beds  of 
the  next  overlying  deposit,  I  have  discarded  the  namefucoidal  sand' 
stone,  bestowed  on  it  in  my  former  report,  as  not  sufficiently  dis- 
tinctive. 

There  is  a  small  and  very  globose  bivalve  marine  shell,  a  species 
of  terebratula,  which  is  occasionally  met  with  in  the  finer  grained 
sandstone  layers,  very  near  the  top  of  the  stratum,  and  which  I  have 
seen,  as  yet,  in  no  other  rock  of  our  whole  group.  As  far  as  organic 
remains  apply,  this  fossil  is  very  characteristic  of  the  formation. 
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FORMATION  No.  t. 


RED  AND  VARIEGATED  SANDSTONES  AND  SHALES  OF  THE  VALLEY 
NORTH-WEST  OF  THE  KITTATINNY  MOUNTAIN,  AND  OF  MONTOUR'S 
RIDGE. 

Resting  on  the  previously  described  sandstones  of  the  Kittatinny 
mountain,  and  occupying  a  narrow  belt  of  country  along  the  north- 
western base  of  that  ridge,  a  formation  occurs,  some  of  the  charac- 
teristics of  which  are  very  interesting.  This  rock,  which  in  my 
last  report  I  denominated  the  "  variegated  calcareous  shale  forma- 
tion," when  referring  to  the  features  which  it  assumes  in  the  coun- 
ties of  the  Appalachian  region  south-west  of  the  Susquehanna,  is  com- 
posed, where  it  occurs  in  the  belt  next  the  Kittatinny  mountain,  of  an 
uniformly  red  and  slightly  calcareous  shale,  and  a  more  or  less  argil- 
laceous red  sandstone.  It  agrees  very  nearly  in  its  ingredients,  its 
red  colour  and  other  characters,  with  the  lower  division  of  the  more 
variegated  belts  of  the  same  deposit,  which  are  exposed  on  the  Juniata 
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river;  but  it  is  destitute  of  the  many-coloured  calcareous  shales,  and 
the  numerous  interposed  layers  of  limestone  that  occupy  the  higher 
part  of  the  mass  in  that  quarter  of  the  State. 

These  limestone  layers  have  been  sought  for  along  the  north-western 
base  of  the  Blue  mountain,  in  that  portion  of  the  formation  most  nearly 
corresponding  to  their  usual  position,  but  they  appear  to  be  absent 
from  this  southeastern  belt.  The  valuable,  and  somewhat  remarkable, 
variety  of  calcareous  iron  ore  which  belongs  to  several  of  the  tracts 
of  the  formation  in  other  sections  of  the  State,  has  been  caiefully 
sought  in  the  same  range,  on  the  north  side  of  the  Blue  mountain, 
and  the  conviction  has  arisen  that  it  also  does  not  occur.  A  descrip- 
tion of  this  ore  will  be  given,  when  I  come  presently  to  speak  of  the 
features  of  the  formation,  on  the  North  Branch  of  the  Susquehanna ; 
in  the  meanwhile,  a  brief  mention  of  the  range  of  the  less  important 
belt  before  us,  will  be  proper. 

It  follows  the  Kittatinny  mountain,  along  a  narrow  valley,  usually 
not  more  than  a  mile  wide,  and  often  less,  lying  between  the  north- 
ern foot  of  the  mountain  and  a  low  sandstone  ridge,  and  extends  thus 
from  Perry  county,  nearly  to  the  Delaware  Water  Gap.  Its  course 
thence,  is  in  the  same  direction  across  New  Jersey  and  New  York, 
to  its  termination  a  few  miles  south-west  of  the  end  of  the  Shawun- 
gunk  mountain.  It  seems  there  to  thin  out  and  disappear,  for  it  cer- 
tainly does  not  cross  the  Hudson. 

The  red  and  variegated  sandstones  described  in  the  first  annual 
report  on  the  Geological  Survey  of  New  York,  and  which  underlie 
nearly  all  the  range  of  counties  running  westward,  from  Oneida 
county  to  the  Niagara  river,  belong  to  the  same  formation,  and  bear 
a  very  striking  resemblance  to  the  strata  as  they  are  displayed  in  our 
own  State. 

In  the  portion  of  the  Appalachian  region,  north-east  of  the  Susque- 
hanna river,  and. its  West  Branch,  there  are  but  two  zones  of  this 
Fifth  formation  :  the  south-eastern  one,  I  have  spoken  of;  the  other 
which  lies  in  Columbia  county,  offers  some  features  to  which  I  now 
direct  attention. 

The  belt  now  alluded  to,  occurs  along  the  northern  and  southern 
slopes,  and  ascends  in  many  places  to  the  summit  of  a  long,  narrow 
and  moderately  high  hill,  which  bears  the  name  of  Montour's  ridge, 
and  which,  commencing  near  the  West  Branch  of  the  Susquehanna, 
about  five  miles  north  of  Northumberland,  runs  nearly  due  eastward 
until  it  meets  the  bend  in  the  North  Branch  of  the  Susquehanna* 
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about  two  miles  below  Danville.  Thence,  after  curving  for  several 
miles  a  little  to  the  north,  the  formation  extends,  steadily  declin- 
ing in  altitude,  until  its  strata  sink  away  in  a  long  and  low  axis, 
under  the  overlying  formations,  about  four  miles  north-east  of  the 
town  of  Bloomsburg. 

Throughout  this  range,  the  beds  are  very  regularly  upheaved  along 
a  certain  line,  or  anticlinal  axis,  folding  over  the  ridge  and  resting  on 
its  two  flanks,  with  a  moderate  inclination  towards  the  north  and 
south,  rarely  exceeding  from  15  to  25  degrees. 

The  lower  strata  alternate,  as  they  do  along  the  northern  base  of 
the  Blue  mountain,  with  the  uppermost  layers  of  the  white  and  grey 
sandstones  of  Formation  No.  IV.  retaining  their  characteristic  choco- 
late red  colour,  and  distinguished  by  the  profusion  of  the  impressions 
eSfuccides  upon  their  surfaces. 

In  these  features  they  agree  with  the  similarly  situated  beds,  seen 
at  the  Lehigh  Water  Gap,  at  the  Long  Narrows  on  the  Juniata  below 
Lewistown,  and  at  various  other  points  throughout  the  districts  where 
the  strata  at  the  base  of  the  formation  are  exposed. 

These  may  be  examined  at  the  southern  foot  of  Montour's  ridge, 
in  some  deep  ravines  cut  by  the  streams  entering  the  river  near  the 
"  Narrows,"  about  two  miles  below  Danville,  and  in  like  manner  in 
several  places  at  the  gorges  of  Fishing  and  Mahoning  creeks,  in  the 
same  ridge. 

Above  these  lower  beds,  on  both  sides  of  the  ridge,  and  also 
towards  its  eastern  termination,  where  it  is  less  elevated  and  steep, 
there  is  a  rather  thick  stratum  of  dull  olive  coloured  and  yellowish 
brown  slate,  of  a.  more  or  less  sandy  texture.  Towards  its  upper 
part,  occur  some  highly  calcareous  fossiliferous  layers,  from  a  few 
inches  to  a  foot  in  thickness,  and  an  interesting  bed  of  iron  ore  to  be 
presently  described.  In  the  upper  part  of  this  slate,  there  are  a  few 
calcareous  fossiliferous  layers,  from  ten  to  fifteen  inches  in  thickness, 
constituting,  indeed,  a  moderately  pure  limestone,  with  thin  veins  of 
white  calcareous  spar. 

Over  these,  there  reposes  a  heavy  stratum  of  red  shale,  usually  a 
little  calcareous,  and  also,  slightly  siliceous  in  its  composition ;  its 
ordinary  character,  however,  being  that  of  a  thinly  laminated  and 
highly  argillaceous  rock.  Its  lower  portion,  includes  a  few  alterna- 
ting bands  of  a  yellowish  green  shale,  but  the  upper  part  is  more 
uniformly  red  or  reddish  brown.  Towards  the  top  of  the  stratum, 
this  red  shale  passes  into  the  next  superior  formation,  (the  limestone, 
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which  occupies  the  sixth  place  in  our  series,)  by  numerous  layers  of 
dull  greenish  yellow  slates  and  calcareous  shales,  which  grow  more 
calcareous  as  they  approach  the  limestone. 

The  somewhat  noted  and  much  prized  calcareous  iron  ore  of  the 
formation  before  us,  is  merely  one  of  the  first  mentioned  calcareous 
fossiliferous  layers,  among  the  particles  of  which,  the  peroxide 
of  iron,  which  has  filtered  from  the  adjoining  ferruginous  bands 
of  the  rock,  is  copiously  disseminated,  having  taken  the  place, 
sometimes  in  part,  sometimes  entirely  of  the  carbonate  of  lime  of 
the  fossils,  which  has  been  dissolved  out  by  the  same  process 
that  has  introduced  the  oxide  of  iron.  This  bed  of  ore  occurs 
in  two  lines,  one  on  the  northern,  the  other  on  the  southern  slope  of 
Montour's  ridge  and  its  prolongation  to  the  east  of  Bloomeburg, 
dipping  regularly  with  the  other  strata,  from  the  anticlinal  axis.— 
Towards  the  eastern  end  of  their  range  these  two  deposits,  after  con- 
verging and  sometimes  uniting  on  the  top  of  the  ridge,  lose  themselves 
under  the  red  shales  of  the  upper  portion  of  the  formation,  in  the 
vicinity  of  Espytown,v  but  going  westward,  they  are  traceable  to  a 
point  a  little  west  of  Danville.  The  ore  has  not  yet  been  discovered, 
at  any  considerable  distance  beyond  this  point. 

The  bed  varies  in  thickness  from  six  inches  to  two  feet,  and  is  not 
more  uniform  in  the  proportion  of  its  oxide  of  iron. 

In  some  places  it  seems  to  thin  away  entirely ;  in  others,  the  bed 
divides  into  smaller  layers,  which  sometimes  lose  themselves  in 
the  contiguous  slates.  The  ore  is  at  present  procured  in  largest 
quantity  from  the  neighborhood  of  Hemlock  creek,  two  miles  west 
of  Fishing  creek,  being  mined  on  both  sides  of  the  stream,  and 
also  on  both  sides  of  the  anticlinal  axis  in  the  northern  and  southern 
dipping  strata  of  the  ridge.  East  of  Fishing  creek,  it  has  not  yet 
been  much  developed.  As  far  west  as  Mahoning  creek,  near  Dan- 
ville, a  distance  of  about  twelve  miles  from  Fishing  cree*k,  indications 
of  the  ore  present  themselves  on  both  sides  of  the  ridge,  though  but 
few  excavations  have  been  made  in  the  intermediate  tract,  owing  to 
the  ore  here,  being  more  remote  from  the  canal  than  that  on  Hemlock 
and  Fishing  creeks. 

The  ore  varies  materially  in  different  parts  of  the  bed,  as  respects 
its  hardness,  composition,  and  the  proportion  of  its  oxide  of  iron. 
The  purer  specimens  consist  almost  exclusively  of  the  peroxide  of 
iron  and  the  carbonate  of  lime ;  these  materials  presenting  the  forms 
and  impressions  of  the  various  fossils  characteristic  of  the  formation, 
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The  siliceous  and  argillaceous  ingredients  rarely  amount  to  more 
than  fifteen  per  cent,  of  the  mass.  The  carbonate  of  lime  can 
scarcely  be  viewed  as  an  impurity,  for  this  material,  under  some  form, 
usually  that  of  crude  limestone,  is  required  in  smelting  nearly  all  the 
ores  of  iron.  In  this  ore  it  exists  disseminated,  and  in  the  most  fa- 
vorable condition  of  admixture  to  act  as  a  flux;  so  that  it  must  be  re- 
garded rather  as  a  useful,  than  a  hurtful  constituent.  It  may  be  sta- 
ted as  a  common  occurrence,  that  near  the  surface  of  the  ground,  and 
for  some  yards  below  the  immediate  out-crop  of  the  bed,  the  ore,  m 
consequence  of  the  prolonged  action  of  water,  trickling  through  it,  and 
dissolving  out  its  carbonate  of  lime,  is  generally  soft  and  of  a  cellular 
structure,  which  is  pronounced  by  those  who  make  use  of  it  to  be  high- 
ly favorable  to  its  ready  reduction  in  the  furnace.  That  which  is  derived 
from  a  greater  depth  possesses  much  more  compactness,  and  is  both 
more  difficult  to  be  mined,  and  less  rich  in  iron ;  and  though  imbued 
with  a  large  amount  of  the  carbonate  of  lime,  serving  for  a  flux,  it  is 
by  virtue  of  its  greater  compactness,  less  easily  converted  into  the 
metal.  The  probability  is,  that  by  mixing  the  two  varieties  and  using 
a  cop  ious  blast,  more  economical  and  productive  results  will  be  pro- 
cured than  by  employing  even  the  richest  kind  separately. 

In  excavating  the  ore,  that  nearest  the  out-crop  is  reached  by  re- 
moving the  covering  of  earth  and  slate,  to  the  depth  of  a  few  feet, 
while  the  portion  lying  further  beneath  the  surface,  is  mined  by  drifts, 
or  levels,  entering  the  bed  at  points  where  some  cross  valley  or  ravine, 
gives  access  to  the  ends  of  the  strata.  The  band  of  ore  is  penetrated 
in  the  direction  of  its  range,  or  parallel  with  the  course  of  the  stratum 
in  which  it  lies,  with  just  sufficient  deviation  from  the  horizontal  line 
to  drain  the  water  from  the  mine,  towards  the  mouth  of  the  drift.  It 
will  become  necessary,  I  apprehend,  in  order  to  get  access  to  the  ore 
in  some  of  the  middle  portions  of  the  belt,  when  it  cannot  be  reached 
by  the  mode  of  mining  just  described,  to  approach  it  by  tunnels  per- 
forating the  overlying  strata.  This  method,  however,  will  be  found 
much  more  expensive  in  the  outset  than  the  present  plan,  by  drifts 
entering  at  the  notches,  or  depressions  in  the  ridge. 

Several  points  will  require  to  be  carefully  considered  by  those  who 
undertake  to  mine  this  ore ;  all  of  which  are  embraced  in  the  ques- 
tion, of  the  depth,  beneath  its  out-crop,  to  which  the  stratum  may  be 
profitably  pursued.  Upon  this,  will  depend  the  value  of  the  belts  of 
knd  along  both  slopes  of  the  ridge  below  the  northern  and  southern 
out-crops  of  the  ore  bed.    One  consideration,  limiting  the  depth  to 
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which  it  can  be  advantageously  worked,  is  the  increasing  hardness  of 
the  ore  as  we  descend.  Another,  is  the  seemingly  progressive  reduc- 
tion in  its  richness,  by  reason  of  the  less  extensive  infiltration  of  the 
oxide  of  iron.  And  a  third,  is  the  increased  height  through  which  the 
ore  and  the  water  will  require  to  be  lifted,  whenever  the  mines  shall 
be  carried  below  the  common  water  level  of  the  country.  The  daily 
growing  experience  derived  from  the  mining  operations  now  on  foot, 
will  tend  to  multiply  the  data  for  making  an  estimate  of  the  exact 
extent  to  which  the  buried  treasures  of  Montour's  ridge  can  be  pur- 
sued. Enough  is  already  known  respecting  the  excellent  quality  of 
the  ore,  the  large  quantity  still  readily  accessible,  and  the  cheapness 
of  the  present  modes  of  mining  it,  to  establish  a  just  confidence  in 
the  value  of  this  formation  as  one  of  the  choicest  ore  tracts  in  the 
State. 

There  are  four  furnaces  which  rely  on  the  two  or  three  mines  at 
present  in  existence  on  Hemlock  creek,  for  their  main  supplies  of 
this  ore ;  two  are  within  seven  miles  of  the  ore  bed,  one  is  at  Ber- 
wick, within  about  twenty  miles,  but  convenient  to  the  canal,  and  the 
fourth  is  at  Farrandsville,  in  Lycoming  county,  to  which  the  mineral 
is  transported  on  the  State  canals,  a  distance  of  one  hundred  miles: 
thus  affording  a  strong  proof  of  the  high  estimation  in  which  this 
ore  is  held. 

An  average  specimen  of  the  porous  variety,  taken  from  the  out-crop 
of  the  north  dipping  bed,  on  the  west  side  of  Hemlock  creek,  afforded  9 
on  chemical  analysis,  the  following  composition: 

Analysis  of  the  porous  variety  of  the  fossiliferous  Iron  Ore  of 

Hemlock  Creek. 

Peroxide  of  iron,    -        -        -  -        -         85.40  percent. 

Silica,         -        -        -         -        -        -        -         -       7.10 

Alumina,         -------  5.00 

Water, 2.10 

Lime  and  carbonic  acid,  a  mere  trace. 

99.60 

The  proportion  of  pure  iron,  in  this  specimen,  is  very  nearly  60* 
per  cent.,  and  it  exist*  almost  exclusively  in  the  condition  of  the 
Peroxide. 
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Another  specimen  selected,  as  representing  the  average  quality  of 
the  ore  in  the  lowest  levels  opened,  taken  at  a  depth  of  about  twenty 
yards  below  the  out-crop,  was  in  like  manner  analysed,  and  exhibits 
the  following  results  : 


Analysis  of  the  compact  variety  of  the  fossiliferous  Iron  Ore  of 

Hemlock  Creek. 

Peroxide  of  iron, 61.30  percent. 

Silicia, 2.80 

Alumina, a  mere  trace. 

Lime,     - 17.84 

Carbonic  acid, -  15.33 

Water,    -        -        -        -        -        -        -        -         2.20 

99.47 

The  proportion  of  pure  iron,  in  this  specimen,  is  about  43  per  cent. 
the  condition  in  which  it  exists  being  that  of  the  Peroxide  combined 
with  a  small  amount  of  the  Protoxide. 

With  good,  management,  it  is  found  that  two  tons  of  the  ore  on 
Hemlock  creek  will  yield  one  ton  of  excellent  cast  iron ;  and  I  have 
been  informed  by  a  proprietor  of  one  of  the  furnaces  using  it,  that 
the  result  is  occasionally  even  somewhat  greater. 

A  section  has  been  elaborately  surveyed  from  the  anticlinal  axis  in 
Formation  No.  V.  on  Hemlock  creek,  southward,  across  it,  and  the 
other  overlying  formations,  as  far  as  the  Cattawissa  mountain. 

Another  measured  in  the  narrows  below  Danville,  starting  from  the 
upper  beds  of  Formation  No.  IV.  in  the  flank  of  Montour's  ridge, 
and  crossing  Formations  No.  IV.  and  No.  V.  will,  in  conjunction  with 
the  first,  convey  much  detailed  information  respecting  the  modifica- 
tions which  the  strata  of  this  district  undergo.  They  will  prove 
especially  useful,  by  designating  the  precise  position  of  the  iron  ore 
of  Formation  No.  IV.  and  by  exhibiting  the  character  and  position  of 
the  several  rocks,  both  below  and  above  it ;  every  one  of  which  will 
thus  become,  when  carefully  studied,  an  index  to  the  same  kind  of 
ore  in  other  quarters  of  the  State.  Upon  this  section  the  vertical 
thicknesses  of  the  formations  are  as  follows : 
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From  the  anticlinal  axis  on  Hemlock  creek,  to  Cattawissa  moun- 
tain: 

Feet. 

304.01  from  anticlinal  axis  to  iron  ore. 
257.68    u     iron  ore  to  red  shale. 
1372.66    "     commencement  of  red  shale  to  limestone  No.  VL 


1934.35    "     anticlinal  axis  to  limestone* 


981.56  thickness  of  limestone  No.  VI. 
4471.59        "         of  slate,  shales  and  sandstones,  No.  VIII. 

258.48         "         of  altering  beds  between  No.  VIII.  and  IX. 
4172.35        *f        of  shales  and  sandstones  of  No.  IX. 


FORMATION  No.  VI. 

BLUB    LIMESTONE    ALONG    THE    NORTHERN   BASE  OF-  THE    KITTATTKNY 
MOUNTAIN,  AND  ALONG  BOTH  SIDES  OF  MONTOUR'S  RIDGE. 

The  rock  which  occupies  the  next  place  in  the  series,  is  a  blue 
limestone.  In  those  tracts  where  it  is  fully  developed,  it  consists  of 
several  distinct  strata,  which  differ  from  each  other  in  color  and  tex- 
ture, some  of  them  being  remarkable  for  the  variety  and  the  profusion 
of  their  fossils. 

Between  the  base  of  this  formation  and  the.  upper  portion  o£  the 
immediately  underlying  "red  and  variegated  sandstone"  formation, 
a  somewhat  gradual  mingling  of  the  characters  of  the  two  respective 
rocks  takes  place,  the  lower  beds  of  the  limestone  being  usually  more 
or  less  argillaceous  and  even  slaty,  while  the  upper  layers  of  the 
lower  rock  are  sometimes  highly  calcareous,  including,  in  certain  dis- 
tricts, regular  and  well  defined  deposits  of  limestone. 

The  limestone  formation  now  before  us  occurs  in  many  belts  in 
the  south-western  half  of  the  Appalachian  region  of  the  State.  East 
of  the  Susquehanna  and  its  West  Branch,  it  shows  itself  less  fre- 
quently ;.the  only  tracts  in  this  quarter  being :  first,  a  thin  and  obscure- 
stratum,  lying  usually  about  one  mile  north  of  the  Kittatinny  or  Blue 
mountain,  and  stretching  from  the  Sw,atara  creek  to  the  Water  Gap 
«tf  the  Delaware  river ;.  secondly K  a  short  but  broader  tract  composing; 
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the  limestone  valley  of  Georgetown,  on  the  eastern  bank  of  the 
Susquehanna  river,  in  Northumberland  county;  thirdly,  a  band  which 
emerges  from  beneath  the  overlying  strata,  about  two  miles  west  of 
Berwick,  and  there  separates  into  two  belts,  which  encircle  Mon- 
tour's ridge*  The  most  southern  of  these  ranges  with  a  gentle  south 
dip  to  Bloomsburg,  crosses  Fishing  creek,  near  its  mouth,  and  after- 
wards the  Susquehanna  at  Danville.  It  next  re-crosses  the  river 
about  four  miles  further  west,  and  thence  runs  towards  the  West 
Branch,  which  it  crosses  about  four  miles  north-west  of  Northum- 
berland. The  northern  zone,  commencing  at  the  same  point,  west  of 
Berwick,  ranges  with  a  moderately  gentle  northern  dip,  (following 
usually  the  course  of  a  valley,)  along  the  northern  base  of  Montour's 
ridge.  It  passes  a  few  hundred  feet  to  the  south  of  Mooresburg,  and 
thence  reaches  the-  low  grounds  above  the  mouth  of  Chilisquaque 
creek,  where,  like  the  former  belt)  it  crosses  the  West  Branch  of  the 
Susquehanna. 

Besides  these  several  zones  of  the  limestone,  all  of  which  have 
been  under  careful  examination,  there  are  others  which  also  lie  east 
of  the  West  Branch,  but  which  are  further  to  the  north,  and  have 
not  been  yet  explored* 

That  each  of  the  belts  mentioned,  consists  of  one  continuous  stra- 
tum, is  placed  beyond  a  doubt,  by  the  circumstance,  that  though  often 
concealed  for  a  mile  or  more  in  length  by  the  loose  materials  of  the 
adjacent  ridges,  or  by  a  deep  alluvial  covering  near  the  streams,  we 
seldom  fail  to  trace  the  rock,  either  by  the  fragments  on  the  surface, 
or  by  the  solid  strata  themselves,  wherever  any  transverse  valley  or 
ravine  crosses  the  ridges  at  the  base  of  which  the  limestone  usually 
ranges.  It  is  equally  obvious  that  all  these  several  ranges  are  but 
different  out-crops  of  one  widely  extended  formation ;  for,  in  every 
case,  the  limestone  occupies  precisely  the  same  position  in  the  gene- 
ral series  of'  our  strata,  always  resting  upon  the  shales  of  Formation 
No.  V. 

An  interesting  and  important  general  faet,  concerning  this  lime- 
stone stratum,  is  its  increase  of  thickness  at  each  successive  re-ap- 
pearance, as  we  recede  from  the  Blue  mountain,  going  towards  the 
north-west.  In  the  south-eastern  belt*  or  that  which  follows  the 
north-western  base  of  the  mountain,  its  thickness  probably  no  where 
exceeds  one  hundred  feet;  and  it  would  be  nearer  the  truth  to  state 
ks  average  dimensions  at  from  forty  to  fifty  feet.  A  careful  search 
Qn  the  Susquehanna  river,  and  for  many  miles  east  of  it,  in  the  range 
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of  country  where,  if  it  exist  at  all,  it  ought  to  show  itself,  has  served 
to  establish  the  fact  of  the  total  absence  of  this  stratum  for  many 
miles  along  the  foot  of  the  Blue  mountain,  but  guided  by  a  know- 
ledge of  the  position  which  it  should  occupy,  in  relation  to  the  other 
strata,  I  succeeded  in  finding  it  immediately  north  of  the  gap  of  the 
Swatara  creek.  Though,  at  this  point,  it  is  not  more  than  from 
twenty  to  thirty  feet  thick,  and  quite  impure,  from  the  amount  of  ar- 
gillaceous matter  in  it ;  yet  it  is  convertible  into  lime,  and  will  prove 
a  real  benefit  to  the  agriculture  of  the  immediate  neighborhood.  An 
accurate  clue  to  the  position  of  the  stratum  being  once  established, 
its  development,  at  various  other  points,  east  of  the  Swatara,  soon 
followed i  and  I  am  now  enabled  to  announce  my  belief,  that  this 
limestone  may  be  detected  from  the  Swatara  creek  to  the  Delaware 
river,  at  almost  every  cross  ravine  or  valley,  which  intersects  the 
base  of  the  sandstone  ridge  next  north  of  the  Blue  mountain.  Near 
the  Swatara,  this  hill  is  called  Swope's  ridge,  but  it  takes  several 
names  in  different  parts  of  its  course,  which  is  not  much  interrupted 
from  the  Susquehanna  to  the  Delaware.  The  place  of  the  limestone 
is  usually  near  its  southern  base  ;  though,  at  a  few  points  between 
the  Little  Schuylkill  and  the  Lehigh,  and  also  between  the  Wind 
Gap  and  the  Delaware  river,  it  occasionally  rises  to  the  summit,  and 
even  overlaps  it  on  both  sides. 

The  formation  evidently  augments  in  thickness  as  we  advance 
eastward  towards  the  Lehigh,  though,  between  the  Wind  Gap  and 
the  Water  Gap  of  the  Delaware,  in  its  prolongation  by  the  northern 
side  of  Cherry  valley,  it  gives  signs  of  again  diminishing  and  becom- 
ing impure  and  slaty.  It  is  very  thin  and  decidedly  argillaceous 
where  it  occurs  a  few  miles  south  of  Stroudsburg.  North-east  of 
the  Delaware  Water  Gap,  we  have  not  succeeded  in  tracing  it  far, 
and  there  would  seem  to  be  a  strong  probability  that  it  does  not  con- 
tinue more  than  a  very  few  miles  in  that  direction,  as  the  belt  of 
country  which  ought  to  contain  it,  in  Sussex  county,  New  Jersey, 
has  been  more  than  once  explored. 

Another  limestone,  very  analogous  in  its  general  aspect,  and  in 
some  of  its  fossils,  but  much  thicker,  and  occupying  a  somewhat 
superior  position  in  the  series,  commences  not  far  from  the  Water 
Gap,  and  of  course  near  the  termination  of  the  former,  and  ranges 
extensively  towards  the  north-east,  holding  the  same  relative  position 
to  the  Kittatinny  mountain.  It  is  important  that  we  should  not  con- 
found these  two  calcaieous  formations. 
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It  would  be  entering  too  far  into  details,  to  mention,  in  the  present 
report,  the  numerous  points  where  the  limestone  stratum  constituting 
Formation  No.  VI,  has  already  been  detected,  along  the  several 
ranges  whose  general  course  I  have  described.  I  hare  deemed  it  of 
use,  thus  to  draw  attention  to  the  regularity  with  which  it  ranges, 
that  those  who  are  disposed  to  convert  it  into  a  fertilizer  of  their 
soils,  or  employ  it  as  a  flux  in  their  furnaces,  may,  by  a  knowledge 
of  its  exact  relative  position  to  the  other  strata,  readily  obtain  it. 

It  may  be  of  service  to  state,  that,  as  a  general  rule,  the  lower  beds 
of  this  limestone,  where  it  adjoins  the  subjacent  red  and  variegated 
shales,  afford  a  lime,  in  which  the  chief  impurities  are  clay  and  oxide 
of  iron;  while  the  upper  strata,  being  contiguous  to  an  overlying 
sandstone,  yield  a  material  more  or  less  sandy.  Thus,  it  is  often 
practicable,  with  very  little  difficulty,  to  select  such  portions  of  the 
formation  for  quarrying,  that  the  quality  of  the  lime  shall  be  adapted 
to  the  peculiar  nature  of  the  soil  which  it  is  intended  to  fertilize,  or 
of  the  ore  which  is  designed  to  flux.  The  two  belts  of  this  limestone 
ranging  along  the  sides  of  Montour's  ridge,  and  thence  nearly  to 
Berwick,  are  the  only  ones  to  be  found  for  many  miles  north  or  south ; 
and  lying,  as  they  do,  near  to  the  North  Branch  canal,  they  furnish 
a  source  of  lime,  of  great  importance  to  a  long  and  wide  tract  of 
country,  embracing  the  Wyoming  valley. 

Iron  ore  would  appear  to  prevail,  very  generally,  in  the  soil  cover- 
ing this  limestone.  It  possesses  all  the  characters  of  the  ore  which 
I  have  mentioned  in  my  former  report,  as  belonging  to  the  same 
formation,  in  its  various  belts  throughout  the  counties  lying  south- 
west of  the  Susquehanna,  in  the  Appalachian  district  Thus,  it  occurs 
in  some  abundance  at  Bittenbender's,  five  and  a-half  miles  south-west 
of  Stroudsburg,  and  exists,  also,  though  not  yet  found  in  much  quan- 
tity, near  the  western  end  of  Montour's  ridge. 

This  ore  is,  almost  invariably,  of  a  light  brown,  approaching  to  a 
chesnut  color,  and  has  a  uniform,  compact,  and  rather  argillaceous 
texture.  Having  examined  it  at  a  great  number  of  points,  on  both 
sides  of  the  Susquehanna  river,  it  is  yet  doubtful  whether  it  occurs 
in  sufficient  amount,  at  any  one  place  along  the  limestone  belts 
described  in  this  report,  to  become  extensively  useful. 

About  three  or  four  miles  north-east  of  Northumberland,  a  deposit 
of  bog  iron  ore  occurs,  connected,  apparently,  with  this  formation* 
Though  the  excavation  has  not  yet  proceeded  Jar  enough  to  deter- 
mine its  actual  thickness,  the  superficial  extent  has  been  proved  to  bo 
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considerable;  and  should  it,  on  trial,  be  found  to  make  good  iron,  it 
may  become  very  useful  for  mixing  with  the  rich  calcareous  ore  of 
Montour's  ridge. 

Though  this  formation,  and,  as  I  shall  presently  show,  the  sand* 
stone  which  overlies  it,  terminate  towards  the  north-east,  near  the 
Water  Gap  of  the  Delaware,  they  both  occur  in  numerous  interest* 
iug  ranges,  extending,  in  the  opposite  direction,  as  far  as  the  interior 
of  Virginia,  and  probably  beyond. 

From  measurements  made  on  Fishing  creek,  across  that  belt  of 
the  limestone  which  ranges  along  the  southern  side  of  Montour's 
ridge,  its  thickness  at  that  place  is  900  feet,  very  nearly. 


FORMATION  No.  VII. 

SANDSTONE   OF   THE   FIRST   RIDGE   NORTH   OF   THE   KITTATINNf 

MOUNTAIN. 

The  rock  which  comes  next  in  order  in  the  series,  overlying  the 
limestone  just  described,  is  a  white  and  yellowish  white  sandstone, 
which,  in  its  ordinary  aspect,  especially  in  the  lower  beds,  is  a  coarse 
and  rather  loosely  cemented  aggregate  of  nearly  pure  siliceous  sand. 
In  the  layers  next  to  the  limestone,  when  that  formation  is  present, 
the  composition  of  the  rock  is  slightly  calcareous,  as  shown  by  the 
mode  in  which  the  weather  acts  upon  it 

Its  most  characteristic  feature  is  an  abundance  of  definitely  farmed 
cavities,  which  are  the  hollow  moulds  of  various  kinds  of  fossil  shells, 
and  other  organic  remains,  which  have,  at  one  time,  existed  in  this 
sandstone,  but  which  the  porous  structure  of  the  rock  has  enabled  the 
water,  long  since,  to  dissolve  and  carry  away.  These  easily  recog- 
nized pits  occur  only  in  certain  beds,  and  are  not  equally  plenty  in 
every  portion  of  its  extensive  range.  They  are  not  as  numerous,  in 
proportion  to  the  thickness  of  the  stratum  in  the  belt  which  lies  imme- 
diately north  of  the  Blue  mountain,  as  in  some  of  the  other  tracts 
further  towards  the  north-west. 

Contrary  to  the  rule  observed  by  the  underlying  limestone,  in 
passing  through  its  gradations  of  thickness,  this  sandstone  appears  to 
be  most  massive  in  the  belt  nearest  to  the  Rittatinny  mountain ;  or, 
more  properly,  in  the  south-western  portion  of  it,  near  the  S usque- 
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banna  river.  In  the  ridge  which  crosses  the  river  about  half  a  mile 
north  of  the  Blue  mountain,  its  strata  are  well  exposed  for  examina- 
tion and  measurement,  being  in  a  nearly  vertical  attitude*  Their 
thickness,  at  this  point,  is  about  700  feet.  In  this  quarter,  the  rock 
is  more  compact,  and  of  a  greyer  color,  and  a  closer  and  finer  tex- 
ture than  in  most  of  the  other  districts ;  and  it  contains  fewer  fossil 
impressions.  These,  however*  are  not  entirely  absent,  but  exist, 
though  sparsely,  in  certain  layers,  which  as  usual,  are  among  the 
coarsest  in  the  formation.  Tracing  it  eastward,  we  find  it  in  Swope's 
hill,  near  the  Swatara,  greatly  reduced  in  thickness,  and  possessing 
its  ordinary  texture  and  aspect.  In  some  of  the  beds  south  of  Pine 
Grove,  the  rock  encloses  a  multitude  of  the  hollow  pits,  attributable 
to  various  species  of  marine  remains,  some  of  the  distinctive  features 
in  whose  structure  are  easily  discernible.  In  its  course  towards  the 
north-east,  the  out  crop  of  this  rock,  except  when  cut  down  to  the 
common  surface  by  some  denuding  action,  occupies,  invariably,  a 
steep  and  ragged  ridge,  distant  from  half  a  mile  to  more  than  a  mile 
from  the  Blue  mountain.  Extending  towards  the  Delaware,  with  a 
slowly  diminishing  thickness,  it  seems  to  vanish  entirely  before 
reaching  the  Walpack  bend  of  the  Delaware  river,  about  sixteen 
miles  above  the  Water  Gap. 

In  several  parts  of  this  range,  especially  those  adjacent  to  the 
Delaware,  the  lower  portion  of  the  formation,  near  its  contact  with 
the  underlying  limestone,  contains  thin  layers  of  chert  or  flint,  such 
as  form  a  constant  feature  in  the  belts  of  the  stratum  more  remote 
from  the  Blue  mountain,  particularly  in  the  counties  south-west  of 
the  Susquehanna.  On  the  Lehigh,  and  also  near  the  Delaware,  a 
a  similar  rather  thick  bed  of  chert  rests  upon  the  upper  side  of  the 
stratum,  lying  along  the  north-western  base  of  the  sandstone  ridge. 

The  materials  of  this  formation,  though  susceptible  of  few  useful 
applications,  are  well  adapted  to  various  architectural  purposes. 
Some  of  the  strata  not  only  furnish  an  excellent  common  building 
stone,  but,  being  massive,  and  readily  quarried  and  dressed,  they  are 
much  used  in  the  construction  of  the  canal  locks  on  the  Juniata. 

One  variety  of  the  rock,  recognized  by  its  porous  structure,  its 
coarse  and  uniform  texture,  and  its  pure  siliceous  composition,  seems 
to  be  well  suited  for  the  hearths  and  in- walls  of  furnaces;  its  only 
imperfections  as  a  hearth-stone,  being  the  difficulty,  sometimes  en- 
countered, of  getting  it  in  masses  of  sufficient  size. 

This  sandstone  formation,  with  its  accompanying  chert,  borders 
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the  little  valley  of  Georgetown,  on  the  Susquehanna,  on  the  north 
and  south  sides,  in  two  converging  belts.  Though  the  stratum  is 
here  much  thinner  than  in  the  range  next  to  the  Blue  mountain,  its 
dimensions  are  nevertheless  considerable. 

It  is  evident,  that  only  obscure  traces  of  the  formation  occur  on  the 
northern  and  southern  sides  of  Montour's  ridge,  where,  if  it  pos- 
sessed any  conspicuous  thickness,  it  could  not  fail  to  be  distinctly 
recognized  in  some  of  the  many  transverse  valleys  which  expose  the 
strata  in  that  anticlinal  axis. 

Occasionally,  loose  fragments  of  it  are  seen  on  the  surface,  near 
the  range  of  each  of  the  limestone  belts  of  that  neighborhood  ;  and 
from  the  very  sandy  character  of  the  soil  along  the  same  line,  it  is 
not  improbable  that  a  thin,  and  perhaps  continuous  zone  of  this 
sandstone,  may  rest  in  contact  with  the  limestone,  having  been, 
from  its  easily  crumbled  nature,  worn  down  and  covered  by  loose 
materials,  to  a  gi eater  depth  than  the  other  harder  formations  adV 
joining. 


FORMATION  No.  VIII. 


THE    OLIVE   COLORED  SLATE    OF  THE   VALLEY   BETWEEN   THE    KITTA- 

TINNY  AND  SECOND  MOUNTAINS. 

The  formation  which  next  presents  itself  in  the  ascending  order  is 
remarkable  for  being  one  of  the  most  widely  diffused  of  all  the  strata 
of  the  Appalachian  region,  and  for  the  constancy  with  which  it 
preserves,  over  a  very  wide  area,  the  marked  peculiarities  of  its 
structure,  color,  and  composition.  In  the  counties  especially  referred 
to  in  the  present  report;  it  consists  chiefly  of  an  extensive  series  of 
alternating  strata,  of  dark  grey,  greenish  and  olive  colored  slates, 
and  soft  grey  argillaceous  sandstones.  The  lowest  beds  consist  of 
a  nearly  black,  easily  divisible  and  somewhat  calcareous  slate,  while 
the  grey  sandstones  abound  most  in  the  higher  parts  of  the  mass. 
These  upper  layers,  composed  of  slates  and  sandstones  in  frequent 
alternation,  and  in  nearly  equal  quantity,  gradually  become,  as  we 
ascend,  first  brown  and  then  red,  until  we  cease  to  distinguish  them 
from  the  lower  beds  of  the  great  red  slate  and  sandstone  formation} 
immediately  above. 


OLTVS  COLORED  SLATE.  53 

All  the  several  varieties  of  this  rock,  its  skies,  sandstones,  and 
especially  its  limestones,  where  these  latter  exist,  are  conspicuous 
for  the  profusion  of  the  interesting  fossils  contained  in  some  of  their 
beds.  The  whole  stratum  is  more  or  less  calcareous  ;  and  this 
circumstance,  together  with  the  quiet  condition  which  appears  to 
have  prevailed  in  the  waters,  during  the  deposition  of  this  very  thick 
formation,  may  explain  the  abundance  and  variety  of  the  organic 
remains. 

This  formation  occurs,  in  several  very  long  belts,  in  the  region  east 
of  the  main  stream  of  the  Susquehanna,  and  of  its  West  Branch.  The 
most  southern  range,  tracing  it  from  this  river  eastward,  occupies  the 
central  part  of  the  valley,  between  the  Blue  mountain  and  the  Second 
or  Mahoning  mountain,  as  far  as  the  latter  ridge  extends,  which  is  to 
the  Lehigh  river.  Thence,  in  a  somewhat  broader  zone,  it  pursues 
the  same  general  course  between  the  Blue  mountain  and  the  base  of 
the  Pokono,  until  it  meets  the  Delaware  river,  immediately  above  the 
Water  Gap.  From  this  point  it  follows  the  valley  of  the  same  river, 
the  widest  part  of  the  belt  being  on  the  north-western  or  Pennsylva- 
nia side,  and  leaves  our  State  at  Carpenter's  Point,  to  sweep,  in  a 
long  curving  tract,  entirely  across  New  York. 

Between  the  Schuylkill  river  and  the  E  as  ton  and  Wilkesbarre 
turnpike,  the  belt  is  generally  double ;  a  long  and  narrow  zone  of  the 
overlying  red  sandstone  beds  of  Formation  No.  IX,  lying  in  a  trough 
in  the  middle  of  the  Mahoning  and  Fire  Line  hills,  between  the 
northern  and  southern  ranges  of  the  formation. 

This  Olive  Slate  formation  occurs  again,  in  a  tract  of  the  form  of 
a  long  and  narrow  triangle,  in  the  northern  part  of  Dauphin  county, 
extending  eastward  from  the  Susquehanna  at  Halifax,  and  contracting 
to  a  point  towards  the  sources  of  Armstrong's  creek. 

It  occupies  a  considerably  larger  tract,  of  a  somewhat  similar  trian- 
gular shape,  in  the  southern  part  of  Northumberland  county,  enclos- 
ing the  limestone  valley  of  Georgetown  on  its  western  side,  next  the 
river,  and  narrowing  to  a  point  near  Zimmermanstown,  in  Schuylkill 
county.  Opposite  Selinsgrove,  another  long  and  wide  range  of  For- 
mation No.  VIII,  encloses  another  area  of  the  same  limestone  for- 
mation and  stretches  eastward  through  the  Shamokin  and  Roaring 
creek  valleys,  to  within  about  two  miles  of  the  ridges  which  unite 
the  Cattawissa  and  Little  mountains.  It  also  extends,  in  a  still  larger 
and  broader  double  zone,  along  the  valley  of  the  North  Branch  of  the 
Susquehanna,  from  its  mouth  to  the  mouth  of  the  Wapwallopen  creek, 
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the  valley  of  which  stream  it  thence  ascends  nearly  to  its  source* 
The  western  half  of  this  tract  is  double,  being  divided  by  the  long 
and  nanow  range  of  the  formations  of  Montour's  ridge,  and  their 
continuation  eastward  to  near  Berwick.  Prom  Montour's  ridge, 
northward,  to  within  about  two  miles  of  the  foot  of  the  Allegheny 
mountain,  a  large  portion  of  the  country  on  the  eastern  side  of  the 
West  Branch,  is  composed  of  this  formation,  where  its  strata  are 
finely  displayed  in  the  passage  of  the  river  through  the  Muncy  hills. 
The  great  width  which  this  range  of  the  formation  exhibits,  in 
Columbia  and  Lycoming  counties,  is  much  reduced,  after  it  enters 
Luzerne,  where,  following  its  usual  northeastward  course,  it  passes 
between  the  Shickshinny  and  the  Allegheny  mountains,  and  tapers 
to  a  point  somewhere  east  of  Harvey's  Lake.  Another  belt  of  the 
same  rock  skirts,  in  many  places,  the  northern  border  of  our  State, 
ranging  in  a  nearly  east  and  west  direction,  and  rarely  spreading  itself 
more  than  a  few  miles  to  the  south  of  the  Pennsylvania  and  New 
York  line.  It  is  displayed  at  the  Big  Bend  of  the  Susquehanna, 
where  it  presents  all  its  distinctive  features. 

The  more  obviously  useful  materials  derivable  from  this  Olrve 
Slate  formation,  are,  as  far  as  regards  Pennsylvania,  rather  few;  and 
these  occur  in  relatively  inconsiderable  quantities.  In  regard  to  the 
ores  of  iron,  both  it  and  the  several  overlying  formations,  as  high  in 
the  series  as  the  conglomerate  beneath  the  coal  measures,  are  singu- 
larly deficient.  In  Perry  county,  near  Bloomfield,  it  does  indeed 
contain  a  very  excellent  variety  of  iron  ore,  and  in  considerable  abun- 
dance. But  the  circumstances  which  seem  to  have  given  origin  to  it, 
at  that  place,  are  somewhat  peculiar;  and  hence,  this  mineral  is  not  to 
be  regarded  as  generally  occurring  in  the  formation.  Should  the 
rock  elsewhere  occur  in  similar  topographical  relations  to  the  other 
underlying  strata,  similar  deposits  of  the  ore  will  probably  be  found, 
which  a  more  detailed  examination  of  some  parts  of  the  stratum  not 
yet  explored,  may  possibly  bring  to  light. 

Some  of  the  layers  of  this  rock,  from  a  resemblance  in  their  colour 
to  the  shales  of  our  coal  measures,  and  from  their  containing  at  times 
sufficient  carbonaceous  matter,  to  cause  their  partial  ignition,  when 
highly  heated,  are  very  frequently  mistaken  by  those  who  are  ignorant 
of  the  true  relations  of  our  coal  bearing  rocks,  for  unequivocal  indi- 
cations of  anthracite  or  bituminous  coal*  These  delusive  appear- 
ances occur  at  the  Big  Bend  of  the  Susquehanna. 

No  formation  of  our  whole  series,  has  seduced  so  great  a  number 
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of  persons  into  abortive  explorations  after  coal.  It  may  be  useful, 
therefore,  to  embrace  this  occasion  to  state,  that  I  feel  satisfied  that 
the  formation,  wide  as  is  its  range,  contains  no  coal,  in  any  part  of 
the  United  States,  and  that  in  Pennsylvania  it  occurs,  by  calculation, 
at  a  depth  rarely  less  than  8,000  feet  below  the  lowest  coal  seams  of 
any  of  our  coal  regions. 

This  formation  is  commonly  more  or  less  calcareous,  and  em- 
braces, occasionally,  very  thin,  though  impure  layers  of  limestone, 
in  general,  only  a  few  inches,  or  at  most,  two  or  three  feet  in  thick- 
ness. 

One  of  these  layers  ranges,  rather  interruptedly,  from  Pine  Grove 
across  the  Schuylkill,  and  past  Orwigsburg,  to  near  Lehighton,  on 
the  Lehigh.  Another  is  seen  a  little  south  of  the  ridge  bounding  the 
limestone  (Formation  No.  VI.)  of  the  Georgetown  valley,  on  the 
southern  side.  A  third  small  bed  may  be  recognized  among  the 
strata  exposed  on  the  Shamokin  creek,  in  its  passage  along  the  base 
of  the  Shamokin  hills.  With  particular  care  in  the  calcination,  the 
limestone  of  some  of  these  bands  may  be  converted  into  a  rather 
inferior  kind  of  lime ;  though,  with  a  few  exceptions,  the  poor  qual- 
ity and  insignificant  quantity  of  this  stratum,  will  not  authorize  much 
expense  in  the  attempt. 

On  the  northern  branch  of  the  Apollacan  creek,  theTe  is  a  hill  of 
considerable  elevation,  rising  on  the  north  side  of  the  stream,  and 
over  which  the  State  line  crosses.  Nearly  on  the  summit  of  this 
hill,  though  rather  on  the  northern  declivity,  within  less  than  half  a 
mile  of  the  State  line,  and  about  a  mile  and  a  half  from  the  line  of 
Bradford  county,  a  considerable  deposit  of  limestone  occurs,  which 
promises  to  be  very  useful  to  the  surrounding  neighborhood,  as  lime 
is  an  article  much  wanted  in  this  region. 

It  appears  to  be  a  mere  enlargement  of  a  calcareous  band,  in  No. 
VIII,  covering  an  area  of  fifty  or  sixty  rods  in  length,  and  six  or  eight 
in  breadth,  having  cross  joints,  and  being  easily  quarried.  It  does 
not  seem  to  be  a  very  pure  carbonate  of  lime,  but  is  rather  siliceous 
and  somewhat  ferruginous  ;  and  when  burned,  will  yield  an  indif- 
ferent lime,  of  a  grey  or  reddish  colour,  though  foi  building  and  agri- 
cultural purposes,  it  will  probably  be  found  highly  useful  in  a  region 
where  hitherto  the  lime  used,  has  been  obtained  from  a  great  dis- 
tance. 

Some  parts  of  this  formation,  particularly  the  greenish  or  olive 
colored  slates,  would  seem  to  contain  a  small  quantity  of  the  oxide 
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of  manganese ;  and  accordingly,  where  the  mountain  streams  traverse 
a  sufficient  surface  of  these  strata,  the  oxide  of  manganese,  by  the 
disintegration  of  the  rocks,  is  not  unfrequently  found  in  the  form  of 
a  black,  heavy  powder,  in  the  beds  of  the  rivulets,  where  it  may 
sometimes  be  collected  in  adequate  quantity  to  render  it  an  article  of 
commerce.  The  oxide  of  manganese,  from  this  source,  can  rarely 
be  wholly  separated  from  the  earthy  impurities  with  which  it  is 
mingled ;  and  hence,  as  well  as  from  the  very  low  price  of  the  drug, 
procured  so  very  cheaply  as  it  is,  from  the  mines  of  Europe,  it  can 
rarely  justify  much  expense  in  collecting  it.  This  oxide  of  manga- 
nese is  tolerably  abundant  near  Dr.  Ball's,  about  four  miles  north-east 
of  Milford,  in  Pike  county,  and  at  other  places  in  the  same  region. 

Near  the  base  of  the  olive  slate  formation,  there  exists  a  very  in- 
teresting and  important  limestone  stratum,  stretching  over  a  great 
range  of  country,  from  near  the  Delaware  Water  Gap,  where  it  first 
obscurely  shows  itself,  to  the  Helderburg  mountains,  south-west  of 
Albany,  and  thence  by  a  wide  sweep  to  the  westward,  across  New 
York  to  the  Falls  of  Niagara. 

From  near  the  Water  Gap,  this  calcareous  rock  keeps  the  Penn- 
sylvania side  of  the  river,  to  the  Walpack  Bend  on  the  Delaware, 
where  it  crosses  into  New  Jersey,  which  it  traverses  in  the  same 
north-eastern  direction,  as  far  as  Carpenter's  Point.  Throughout  all 
this  part  of  the  belt,  the  limestone  is  accessible  from  either  side  of 
the  river,  and  it  is  to  be  lamented,  that  so  little  of  the  rock  is  con- 
verted into  lime  by  our  farmers  of  Pike  and  Monroe  counties. 

This  limestone  deposit  is  a  source  of  incalculable  benefit  to  the 
highly  fertile  counties  in  the  middle  and  western  parts  of  New  York, 
through  which  State  it  passes  in  a  broad  zone,  generally  bordering 
the  Erie  canal  upon  the  south.  Its  lower  strata  furnish  the  valuable 
beds  of  Plaster  of  Paris,  (or  Gypsum,)  found  at  Manlius,  Syracuse, 
Tonewanta  creek,  and  various  other  places;  and  from  nearly  the 
same  part  of  the  deposit,  is  derived  an  inexhaustible  supply  of  hy- 
draulic cement. 

Besides  these  useful  materials,  the  pure  limestone  beds  in  the 
upper  portions  of  the  stratum,  produce  some  of  the  best  building 
stones  of  that  State. 

These  facts  are  here  briefly  announced,  because  they  suggest  to  us 
some  highly  important  inquiries,  in  reference  to  that  portion  of  the 
formation  which  enters  Pennsylvania,  or  closely  approaches  it  in 
passing  down  the  New  Jersey  side  of  the  Delaware.     Have  w« 
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Within  our  State,  or  at  an  accessible  distance,  the  beds  of  gypsum 
and  cement  which  characterize  this  formation  on  the  Erie  canal  ?  As 
wett  as  I  have  yet  been  able  to  ascertain,  the  gypsum  deposits  would 
appear  not  to  occur  as  adjacent  even  as  the  Helderberg  hills,  in  New 
York, 

The  great  limestone  stratum  of  the  middle  and  western  counties  of 
New  York,  being  a  member  of  our  olive  slate  rocks,  or  Formation 
No.  VIII,  of  the  Pennsylvania  series,  its  lower  beds  partake  of  the 
composition  of  this  slate  stratum ;  some  of  the  beds  of  which,  of 
greater  or  less  thickness,  generally  lie  beneath  it.  But  the  olive  slate 
is,  in  many  parts  of  the  formation,  conspicuous  for  the  large  amount 
of  the  sulphuret  of  iron  in  its  composition,  (having,  from  this  charac- 
ter, been  termed  by  Professor  Eaton,  who  first  described  it  in  New 
York,)  "  Pyritiferoua  Slate." 

In  accordance  with  some  views  of  the  origin  of  gypsum,  occurring 
under  analagous  circumstances  in  Virginia,  first  brought  to  my  atten- 
tion by  my  brother,  Professor  W.  B.  Rogers,  we  may  conceive  a 
chemical  re-action  to  take  place  naturally,  between  the  oxygen  of  the 
air  contained  in  the  water,  which  penetrates  the  strata,  and  the  sul- 
phuret of  iron  of  the  slate,  and  the  carbonate  of  lime  of  the  alterna- 
ting calcareous  beds.  By  well  known  chemical  affinities,  sulphuric 
acid  will  be  developed,  and  a  union  will  ensue  between  this  and  the 
lime,  forming  the  sulphuret  of  lime,  or  gypsum. 

The  rain  water  filtering  through  the  strata,  and  carrying  down  in 
solution  the  carbonate  of  lime,  to  distribute  it  ultimately  through  the 
layers  of  the  shale,  must  greatly  promote  the  process ;  but  it  is  by  no 
means  improbable,  that  the  two  ingredients,  furnishing  the  gypsum, 
have  been,  to  a  considerable  extent,  deposited  together  originally,  so 
that  the  production  of  this  substance  may  have  commenced  at  a  very 
early  epoch. 

From  the  Helderberg  hills  to  the  Delaware  Water  Gap,  there 
would  seem  to  be  an  absence  of  this  close  association  of  the  carbon- 
ate of  lime,  and  the  sulphuret  of  iron  in  the  formation ;  for  there  is 
no  series  of  alternating  beds  of  the  shale  and  the  calcareous  rock* 
such  as  we  witness  near  Syracuse,  and  other  places  in  New  York. 
This  I  have  ascertained,  by  examining  the  base  of  the  limestone 
formation  on  the  Rondout  creek,  near  the  Hudson  ;  and  again,  in 
many  places  in  New  Jersey,  pursuing  it  from  Carpenter's  Point,  by 
Milford,  to  the  Wajpack  Bend  of  the  Delaware,  and  thence  into 


68  OLIVE  COLORED  SLATS. 

Pennsylvania,  and  along  the  same  line  of  strata  to  the  Delaware 
Water  Gap. 

Nevertheless,  I  would  not  wholly  discourage  a  search  for  gypseous 
deposits  in  the  belt  of  this  formation,  which  ranges  along  the  south- 
eastern side  of  Monroe  county ;  for,  though  I  have  but  faint  hopes 
of  its  existence,  its  discovery  would  be  fraught  with  such  extensive 
and  lasting  benefits  to  all  that  section  of  our  State,  that  the  mere 
possibility  of  finding  it,  is  enough  to  sanction  a  careful  inspection  of 
the  strata,  along  this  belt  of  country.  It  is  my  intention  to  devote 
some  further  examination  to  this  matter,  during  the  progress  of  the 
survey. 

We  possess  a  belt  of  hydraulic  cement,  near  the  base  of  Forma- 
tion No.  VIII,  and  in  a  position  nearly  corresponding  to  that  of  the 
cement  beds  of  New  York,  though  the  material  seems  to  wear  a 
somewhat  different  aspect  and  composition.  It  usually  lies  imme- 
diately on  the  north-western  side  of  the  sandstone  ridge,  next  north 
of  the  Blue  mountain,  and  dips  generally  to  the  north-west.  It 
occurs  at  several  places  in  the  position  mentioned,  near  the  Lehigh 
Water  Gap,  and  also  at  various  points  along  the  same  range,  towards 
the  Walpack  bend  of  the  Delaware.  Its  color  is  generally  a  dark, 
dull  blue,  or  rather  a  blueish  grey,  and  its  texture  nearly  that  of  a 
compact,  earthy  limestone. 

The  water  of  the  Olive  Slate  Formation,  is  apt  to  be  hard,  and  to 
contain  some  saline  matters,  especially  sulphates  of  iron  and  alumina, 
or  in  some  instances,  carbonate  of  lime. 

The  soil  is  usually  thin,  and  not  productive ;  but  carefully  tilled, 
with  a  liberal  and  judicious  application  of  lime,  it  is  often  found 
amply  to  repay,  the  toil  and  enterprise  of  the  farmer. 

This  formation  will  be  recognized  by  the  description  given  of  it 
above,  and  by  its  relative  position  to  the  other  strata  of  the  Appala- 
chian series.  It  forms  the  principal  stratum  in  many  of  the  valleys 
in  the  counties  south-west  of  the  Juniata.  It  may  be  traced  along 
the  entire  line  of  the  valley,  which  lies  at  the  southern  and  south- 
eastern foot  of  the  Table  Land  of  the  Allegheny  mountain,  from 
Luzerne  county,  to  the  Potomac  river ;  and  its  range  through  Vir- 
ginia is  even  more  extensive  than  through  our  own  State. 

The  average  thickness  of  the  Olive  Slate  Formation,  east  of  the 
Susquehanna,  is  probably  not  less  than  4,000  feet ;  and  on  the  Le- 
high, below  Mauch  Chunk,  it  materially  exceeds  this  amount. 
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On  the  Susquehanna,  between  the  Blue  mountain  and  the  Second 
mountain,  it  is  very  nearly  3,500  feet ;  and  on  the  North  Branch  of 
the  same  river,  it  measures,  near  Cattawissa,  4,471  feet,  showing  a 
progressive  diminution  in  the  magnitude  of  the  formation,  as  we 
advance  towards  the  west. 


FORMATION  No.  IX. 

KBD  SANDSTONES  AND  SHALES  OF  THE  SOUTH-EASTERN  SLOPE  AND  BASE 

OF  THE  ALLEGHENY  MOUNTAIN. 

Overlying  the  olive  colored  and  grey  slates  and  sandstones,  descri- 
bed in  the  preceding  section,  we  observe  in  many  extensive  districts 
of  the  State,  another  still  thicker  series  of  sandstones,  and  argilla- 
ceous shales,  very  analogous  to  the  previous  group  in  texture  and 
composition,  but  differing  in  the  one  obvious  feature  of  color,  which 
in  the  greater  part  of  the  formation  before  us,  is  a  brownish  red. 

It  has  been  already  mentioned,  that  the  bottom  layers  of  this  group 
alternate  with  the  upper  ones,  of  the  underlying  olive  colored  series. 
Indeed,  many  of  the  intermediate  beds  show  a  dusky  brown  tint,  a 
mingling  manifestly  of  the  colors,  distinctive  of  the  two  respective 
formations.  In  the  lower  half  of  the  mass,  red  shales,  and  very 
argillaceous  red  sandstones  predominate,  while  the  higher  parts  con- 
tain a  large  proportion  of  beds  of  siliceous  sandstone,  generally  red- 
dish or  brown,  but  sometimes  grey,  greenish  grey,  and  buff  colored. 
In  this  half  of  the  formation,  the  rock  which  occurs  no  where  in  very 
massive  beds,  has  generally  a  tendency  to  divide  into  thin  flagstone 
strata,  of  one,  two  or  three  inches  in  thickness.  This  is,  in  part, 
owing  to  the  greater  or  less  quantity  of  mica  in  it.  The  mode  in 
which  these  sandstones  were  originally  deposited  in  layers,  slightly 
oblique  to  the  stratification,  gives  it  a  cleavage,  which  is  not  exactly 
parallel  with  the  true  plane  of  the  dip,  which  is  therefore  rendered 
sometimes,  a  little  difficult  to  be  traced  with  scrupulous  precision. 

As  a  formation,  this  series  of  reddish  slates  is  even  more  generally 
deficient  in  useful  minerals,  than  the  olive  colored  group  immediately 
below  it.  It  seems  to  contain  some  compact  red  iron  ore,  especially  at 
certain  points  in  the  range  which  extends  along  the  Allegheny  moun- 
tain ;  but  no  sufficiently  rich  deposit  has  yet  been  developed,  to  justify 


60  BSD  SANDSTONES  AND  SHALES. 

a  more  particular  mention  of  it  in  the  present  report.  A  few  very 
promising  places  have  been  partially  examined,  and  a  clue  procured) 
which  will  assist  in  tracing  the  ore  hereafter,  should  its  quantity  sane* 
tion  a  minute  exploration.  It  occurs  on  Pine  creek,  Larry's  creek) 
and  Lycoming  creek.  Some  of  the  red  shales,  as  at  the  Blue  hill 
near  Northumberland,  are  occasionally  coated  with  a  very  thin  pellicle 
of  greenish  matter,  supposed  to  be  carbonate  of  copper,  but  no  ores 
of  either  that  metal  or  of  lead  have  yet  been  found ;  nor  do  they 
probably  exist  in  more  than  very  insignificant  quantities  in  this  for- 
mation, within  our  State. 

Some  of  the  materials  of  this  formation,  especially  of  the  higher 
strata,  are  well  adapted  for  architectural  uses,  being  durable  and  easily 
shaped,  though  not  ornamental,  as  respects  their  color.  An  inexhaus- 
tible supply  of  very  superior  flagstones  for  the  pavements  of  towns, 
might  De  sent  from  many  quarries  of  this  widely  distributed  forma- 
tion. 

In  regard  to  the  fossils  in  this  rock,  a  very  manifest  deficiency  is 
observable,  when  compared  with  those  in  the  stratum  beneath  it. 

The  change  from  the  more  tranquil  sediments  of  the  olive  colored 
rocks  below,  seems  to  have  been  accompanied  by  the  extermination 
of  the  greater  portion  of  the  inhabitants  of  the  ancient  deep,  in  those 
quarters  at  least,  where  these  red  materials  were  deposited. 

Nor  do  we  find  any  animal  organic  remains,  except  in  very  rare 
instances,  in  either  of  the  overlying  rocks,  until  we  reach  the  upper- 
most formation  of  the  entire  group  of  strata,  or  that  including  the 
coal,  and  then  only  in  the  beds  composing  the  bituminous  coal  mea- 
sures. 

Throughout  our  American  formations  generally,  the  red  slates  and 
sandstones  are  remarkable  for  a  deficiency  of  fossil  shells,  and  other 
marine  animal  remains. 

Near  the  junction  of  this  formation,  with  the  coarse,  whitish,  and 
light  grey  sandstone  stratum  next  above  it,  the  reddish  colored  beds 
are  often  replaced  by  yellowish  and  buff  colored  strata,  increasing 
in  number  as  we*  ascend ;  and  in  the  south-eastern  belts  of  the  forma- 
tion, the  transition  from  the  one  rock  to  the  other,  is  marked  by  beds 
of  coarse  red  sandstone,  containing  numerous  large  white  pebbles 
of  quartz,  forming,  sometimes,  a  massive  conglomerate.  This  variety 
is  a  durable  roek,  and  fit  for  many  purposes  of  architecture  and  con- 
struction. 

It  would  not  be  compatible  with  my  present  limits,  to  more  than 
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hint  at  the  general  range  of  this  widely  extended  formation.  Com- 
posing, as  it  does,  in  the  north- eastern  extremity  of  the  State,  some 
high  mountain  tracts,  haying  the  same  geographical  range  with  some 
of  the  anthracite  coal  regions,  it  was  formerly,  and  is  even  yet,  by 
many,  supposed  to  be  connected  with  a  coal  formation. 

As  no  coal  can  possibly  belong  to  this  stratum,  from  its  position  in 
the  series,  it  is  the  more  important  to  specify  in  general  terms,  the 
mountain  belts  and  districts  of  country  which  consist  of  it. 

By  far  the  widest  track  of  this  formation  is  in  the  counties 
north-west  of  our  anthracite  coal  basins.  Thus  it  composes  more 
than  two-thirds  of  Pike  and  Munroe,  occupying  the  whole  of  the 
bfoad  table  land  of  the  Pokono  mountain,  spreading  from  its  south* 
eastern  base,  north-westward,  as  far  as  the  Wyoming  and  Moosiek 
mountains,  and  northward,  so  as  to  embrace  the  whole  of  Wayne, 
with  the  exception  of  the  northern  end  of  the  Lackawanna  coafr  basin, 
and  a  narrow  belt  of  the  Olive  Slate  formation,  in  the  northern  side 
of  the  county.  If  forms  also,  nearly  the  entire  surface  of  the  county 
of  Susquehanna,  excepting  a  similar  zone  on  the  side  next  the  New 
York  line,  and  excepting  also  some  high  insulated  mountain  tracts  in 
the  prolongation  of  the  Allegheny,  as  the  knobs  of  the  Mahoopeny 
and  Tunkhannock  mountains,  which  are  capped  by  the  next  over- 
lying formation.  It  ranges  in  almost  horizontal  strata,  along  the  whole 
length  of  the  Allegheny  mountain,  from  the  North  Branch  of  the 
Susquehanna  to  the  Potomac,  in  a  belt  from  one  to  three  miles  broad 
following  its  southern  and  south-eastern  base,  and  constituting  the 
entire  flank  of  that  mountain  nearly  to  its  summit. 

Another  belt  leaves  the  broad  area  of  the  formation  in  Pike 
and  Monroe,  and  passing  south-westward  along  the  base  of  the  Po- 
kono mountain,  crosses  the  Lehigh ;  and  thence,  in  a  narrow  line, 
follows  the  valley,  at  the  southern  base  of  the  Mahoning,  or  Second 
mountain,  to  the  western  side  of  the  Susquehanna.  In  Perry  county, 
this  belt  expands  somewhat  in  breadth,  doubles  round  the  termination 
of  the  Cove  mountain,  and  re-crosses  the  Susquehanna  at  Duncan's 
Island.  It  then  ascends  the  valley  of  Powell's  creek,  ranging  along 
the  northern  foot  of  Peters's  mountain ;  sweeps  northward  to  the 
southern  base  of  Berry's  mountain,  along  which  it  ranges,  in  a  zone 
about  two  miles  wide,  from  near  the  head  of  Armstrong's  creek, 
westward,  across  the  Susquehanna.  It  then  crosses  the  Juniata,  and 
pursues  the  same  course,  ascending  the  valley  of  Buffalo  creek  for 
several  miles.    At  the  Juniata  it  curves  rapidly  back,  around  the 


RED  SANDSTONES  AND  SHALES. 

termination  of  the  Buffalo  mountain,  and  runs  north-eastwardly, 
crossing  the  Susquehanna  at  Liverpool,  and  following  the  northern 
base  of  the  Mahantango  mountain,  by  the  valley  of  the  creek  of  the 
same  name,  to  the  junction  of  that  ridge  witli  the  Line  mountain, 
a  few  miles  east  of  Zimmermanstown.  Its  next  course  is  due  west- 
ward, down  the  valley  of  Schwaben  creek,  along  the  southern  side 
of  the  Line  mountain.  Passing  along  the  Susquehanna,  it  penetrates 
some  miles  into  Union  county,  where  it  sweeps  back  again,  to  assume 
once  more  a  north-eastern  course,  encircling  the  end  of  the  Mahonoy 
mountain  at  the  river,  and  ranging  along  its  southern  flank  and  base 
to  the  head  of  Roaring  Greek  valley.  From  thence  its  direction  is 
westward,  to  Northumberland ;  the  Blue  Hill,  and  a  tract  for  some 
miles  westward)  being  the  end  of  this  particular  portion  of  the  forma- 
tion. But  doubling  round  the  end  of  the  Cattawissa  mountain,  the 
belt  resumes  its  north-eastern  course  along  the  northern  slope  and 
base  of  the  Nescopeck  mountain,  which  it  follows  nearly  to  the  head 
waters  of  the  Big  Wapwallopen  creek,  where,  folding  back  once 
more,  to  take  a  westward  range,  it  pursues  the  southern  side  of  the 
Wyoming  mountain,  passing  some  miles  beyond  its  western  termi- 
nation, to  the  neighborhood  of  Jersey  Town,  in  Columbia  county. 
Before  reaching  so  far  to  the  west  as  this,  the  belt  makes  an  elbow 
once  more,  and  folds  round  the  end  of  the  Knob  mountain,  the  pro- 
longation of  the  united  ridges  of  the  Wyoming  and  the  Shickshinny 
mountains.  Thence  it  ranges  into  a  moderately  wide  zone,  along 
the  north-western  side  of  the  Shickshinny  mountain,  and  the  ridge 
continuous  with  it,  and  meets  near  the  North  Branch'of  the  Susque- 
hanna, the  termination  of  the  long  belt  which  ranges  along  the -south- 
eastern base  and  flank  of  the  Allegheny  mountain,  from  the  southern 
side  of  the  State  to  this  point.  From  this  place  of  junctioh,  near 
the  North  Branch  of  the  Susquehanna,  of  these  two  last-mentioned 
and  extensive  belts  of  the  formation,  it  spreads,  in  almost  horizontal 
strata,  over  a  wide  extent  of  region,  through  Wayne,  Susquehanna, 
and  the  north-eastern  portion  of  Bradford  counties. 

Passing  north-westward  out  of  our  own  State,  this  Ninth  Forma- 
tion of  our  series  follows  the  prolongation  of  the  Pokono,  through 
Pike  county,  in  a  broad  and  high  chain,  augmenting  in  elevation 
until  it  reaches  its  termination  in  the  grand  peaks  of  the  Catskill 
mountain,  near  the  Hudson.  The  strata,  from  the  base  of  the  Cats* 
kill  mountain  to  within  a  few  hundred  feet  of  its  loftiest  summits, 
through  a  thickness,  probably,  of  three  thousand  feet,  belong  exciu- 
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sively  to  this  formation ;  while  those  which  crown  the  highest  parts 
of  the  mountain  are  conglomerates,  referable  to  the  tenth  member  of 
the  series  of  our  Pennsylvanian  rocks.  This  ninth  stratum  is  a  con- 
spicuous rock,  throughout  the  whole  northern  frontier  of  our  State, 
for  sweeping  round  the  base  of  the  mountains,  near  Towanda,  at  the 
eastern  extremity  of  the  great  bituminous  coal  region,  it  ranges  west- 
ward in  a  broad  belt,  parallel  to  the  coal  measures,  on  their  northern 
margin,  through  the  northern  portion  of  Bradford,  Tioga,  Potter, 
M'Kean,  Warren  and  Crawford  counties,  and  passes  thence  into 
Ohio. 

Measured  at  different  places  near  the  several  anthracite  coal  basins, 
the  dimensions  of  this  stratum  has  been  ascertained  with  considera- 
ble exactness,  and  many  facts,  regarding  its  variations  in  this  respect, 
determined. 

The  average  thickness  of  the  formation  must  exceed  5,000  feet, 
the  greatest  magnitude  appearing  in  the  belt  along  the  southern  base 
of  the  Second  mountain,  in  Northampton,  Schuylkill  and  Dauphin 
counties,  while  a  gradual  abatement  is  discernible  as  we  pass  toward* 
the  north-west,  and  approach  the  Allegheny  mountain. 


FORMATION  No,  X. 

SANDSTONES  AND  CONGLOMERATES  OF   THE  SECOND  MOUNTAIN,  AND  OF 
THE  SOUTH-EASTERN  SUMMIT  OF  THE  ALLEGHENY. 

We  a3cend  from  Formation  No.  IX,  through  a  series  of  alternating 
strata,  usually  several  hundred  feet  in  thickness,  comprising  red 
shales  and  red  argillaceous  sandstone  allied  to  that  formation,  and 
interposed  grey  sandstones  and  red  and  grey  conglomerates,  con- 
nected with  the  heavy  overlying  deposits  of  Formation  No.  X,  which 
formation  I  now  proceed  to  describe. 

The  lower  portion  of  the  mass  includes  white  and  grey  siliceous 
sandstones,  with  interstratified  beds  of  dark  bluish  and  greenish, 
slates,  sometimes  resembling  the  shales  contiguous  to  coal,  by  hav- 
ing occasionally  sufficient  carbonacious  matter  in  their  composition* 
to  ignite,  when  highly  heated. 

The  middle  and  upper  strata  are  alternations  of  coarse  siliceous 
conglomerates,  and  grey,  bluish  grey,  yellowish  and  white  sand-; 
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stones,  including,  in  some  districts,  thin  layers  of  olive  colored  and 
black  slates. 

The  principal  useful  applications  of  this  rock  are  to  the  purposes 
of  architecture.  Great  caution,  however,  is  requisite  in  the  selection 
of  the  particular  layers.  A  too  indiscriminate  introduction  of  its 
various  sandstone  beds,  but  especially  of  its  lower  strata,  which  alter- 
nate with  the  upper  ones  of  Formation  No.  IX,  has  already  resulted 
in  the  construction  of  some  of  our  public  works,  in  the  destruction 
of  an  immense  amount  of  capital  to  Pennsylvania.  From  the  fact 
that  a  portion  of  its  strata  resemble,  in  some  degree,  a  part  of  our 
coal  measures,  and  at  the  same  time,  overlie  a  red  shale  and  sand* 
stone  deposit,  having  a  considerable  analogy  to  that  beneath  the 
anthracite  coal  basins,  a  mistaken  belief  prevails  in  the  minds  of  many 
of  our  citizens,  that  this  rock  belongs  to  the  genuine  coal  formation 
of  the  State.  Explorations  in  search  of  coal,  sometimes  expensive  . 
ones  too,  are  almost  daily  undertaken,  incited  by  visionary  hopes, 
which  have  no  better  foundation  than  vague  mineralogtcal  analogies, 
and  unscientific  attempts  to  identify  our  strata. 

Upon  the  summits  of  the  Allegheny  mountain  where  the  upper 
surface  of  this  rock  immediately  adjoins  the  base  of  the  conglome* 
rate  stratum  upon  which  all  our  coal  measures  icpose,  (there  being 
no  red  shale  interposed,)  the  difficulty  of  recognizing  the  true  charac^ 
ter  of  this  formation  is  considerably  increased,  and  erroneous  antici- 
pations respecting  the  occurrence  of  coal  in  that  part  of  its  range  are 
consequently  frequent ;  but,  unless  indeed  it  be  in  Virginia,  whgre 
from  the  investigations  of  my  brother,  Professor  W.  B.  Rogers,  it 
would  appear  that  some  small  and  as  yet  unproductive  beds  of  coal 
do  really  occur  in  this  rock  or  its  equivalent,  I  entertain  no  expecta- 
tion that  research  will  ever  develope  a  profitable  seam  of  either 
variety  of  that  mineral  in  this  formation. 

For  the  present,  a  sufficiently  correct  idea  of  its  range  is  presented 
in  the  following  brief  enumeration  of  the  mountains  and  ridges  of  our 
State  which  consist  of  it. 

Commencing  our  tracing  on  the  south-east,  it  caps  the  Big  Creek 
mountain,  east  of  the  Lehigh,  at  Mauch  Chunk,  and  the  Broad  moun- 
tain a  continuation  of  this,  as  far  westward  at  least  as  the  Little 
Schuylkill. 

It  forms  the  main  summit  and  northern  side  of  the  second  mount 
tain  from  the  Lehigh  to  Perry  county,  where  it  composes  the  Cove 
mountain.    It  forms  Peters5 s  mountain,  Berry's  mountain  feachsag 
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to  the  Juniata,  the  Buffalo  mountain  and  its  extension,  the  Maharr- 
t&ngo  mountain ;  also,  the  Line  mountain  and  the  Mahonoy,  with  its 
prolongation,  the  Little  mountain :  thence  it  extends  along  the  Catta- 
wissa  mountain  and  its  continuation,  the  Nescopeck  mountain,  to 
where  this  flattens  out  and  joins  the  Wyoming  or  Moosick  mountain ; 
the  whole  of  which,  from  Wayne  county  to  its  junction  with  the 
Shickshinny  mountain,  in  Columbia  county,  consists  of  this  forma- 
tion. It  composes,  likewise,  the  Schickshinny  and  its  continuation, 
the  Lackawanna  mountain,  encircling,  through  this  and  the  Wyo- 
ming mountain,  the  whole  of  the  Wyoming  coal  basin.  It  sweeps 
north  from  the  eastern  part  of  the  Broad  mountain,  keeping  east 
of  the  Lehigh,  until,  in  the  neighborhood  of  Bear  creek,  it  crosses 
this  river,  and  forms  the  flattened  table  land  at  the  eastern  end  of  the 
Nescopeck.  The  southeastern  side  of  the  summit  of  the  Allegheny 
mountain,  consists  also  of  this  rock,  throughout  its  entire  course, 
from  Maryland  to  the  North  Branch  of  the  Susquehanna,  beyond 
which,  I  believe  the  formation  is  prolonged  in  the  highest  summits 
of  the  Tunkhannock  mountain. 

This  rock  occurs,  fully  developed,  also,  in  Bedford  and  Hunting- 
don counties,  holding  a  corresponding  position  outside  of  the  coal 
basin  of  the  Broad  Top  mountain,  which  it  completely  encircles, 
ranging  through  Sideling  hill,  Terrace  mountain,  part  of  ADegrippus 

» 

mountain  and  Harbour  mountain,  following  these  ridges  in   their 
continuation  southward. 

The  thickness  of  this  formation  has  not  yet  been  determined, 
except  at  a  few  places  in  the  State.  From  the  measurements  that 
have  been  made,  it  would  appear  to  vary  from  about  2,200  feet, 
which  is  nearly  its  greatest  depth  in  the  belts  adjacent  to  the  anthra- 
cite coal  basins,  to  a  thickness  of  only  a  few  hundred  feet  in  other 
parts  of  the  State. 


FORMATION  No.  XL 

RED  SHALE   OF  THE  ANTHRACITE  COAL  REGIONS. 

The  next  formation  in  the  ascending  order,  is  remarkable  for 
retaining  its  characteristic  features  and  composition,  with  more  uni- 
formity than  perhaps  any  other  in  our  entire  series. 

It  consists,  almost  invariably,  of  argillaceous  red  shales,  and  soft 
argillaceous  red  sandstones.  Toward  the  -base  of  the  stratum  .when 
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the  materials  partake  somewhat  of  the  silicious  character  of  the 
underlying  sandstones  last  described,  it  embraces  some  beds  of  hard, 
compact,  red  sandstone,  with  occasi6nal  alternating  layers,  of  a 
similar  composition,  but  of  a  grey  color.  Toward  the  middle  of  the 
mass,  the  sandstones  are  more  argillaceous,  and  softer,  but  still  in- 
clude beds  of  the  harder  grey  variety,  while  the  red  shale  is  some- 
what less  abundant.  This  mixed  character  prevails  throughout  the 
upper  third  of  the  deposit,  until  we  approach  the  base  of  the  con- 
glomerate stratum  above,  near  which  we  generally  behold  a  mode- 
rately thick  alternation  of  the  remarkably  dissimilar  rocks  of  the  two 
adjoining  formations,  the  red  shales  and  soft  red  sandstones  being 
interstratified  with  coarse  grey  sandstones,  and  excessively  coarse 
and  massive  conglomerates. 

If  much  circumspection  be  used,  the  middle  and  lower  portions 
of  the  formation  may  be  made  to  yield  very  excellent  flagstones  and 
building  materials,  being  procurable  in  masses  of  very  convenient 
shape,  and  possessing  every  requisite  in  respect  to  compactness  and 
durability. 

Many  of  the  beds  of  this  red  shale  and  sandstone  series  are  more 
or  less  calcareous,  and  a  few  of  them  are  almost  enough  so,  to  be 
considered  bands  of  true  limestone.  The  layers  of  this  character, 
closely  resemble  each  other  in  composition,  consisting  of  a  kind  of 
conglomerate  formed  of  small  ovate  pebbles  or  kernels  of  limestone, 
of  a  light  blueish  grey,  and  sometimes  a  faint  greenish  or  reddish 
tint,  imbedded,  though  rarely  in  contact  with  each  other,  in  a  paste  of 
soft  argillaceous  red  shale.  Occasionally  the  rock  contains  such  an 
abundance  of  these  little  limestone  pebbles,  which,  in  shape  and  size, 
are  not  unlike  the  smaller  sort  of  beans,  and  the  cement  uniting  them 
is  so  calcareous,  that  it  possesses  almost  the  purity  of  an  ordinary 
limestone.  When  of  this  description,  it  differs  but  little  from  com- 
mon light  blue,  and  greenish  grey  lirnstones,  except  in  the  mottled 
appearance  arising  from  its  pebbles.'  This  least  impure  variety,  has 
in  a  few  instances  been,  calcined,  and  has  been  found  to  afford  a  lime, 
which,  though  not  very  pure  or  white,  is  yet  tolerably  well  suited  for 
making  mortar,  though  better  adapted  to  the  purposes  of  a  manure 

for  the  soil. 

The  external  aspect  of  this  calcareous  rock  is  so  peculiar,  that  any 
attentive  observer  will  readily  recognize  it,  even  from  the  foregoing 
brief  description.  Its  weathered  surface  possesses  a  singularly  de- 
cayed and  worm-eaten  appearance,  in  consequence  of  the  greater  so" 
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lubility  of  the  calcareous  pebbles  over  the  red  argillaceous  earth  sur* 
rounding  them,  causing  the  outside  to  be  studded  with  irregular  pits 
from  the  partial  removal  of  the  small  lumps  of  limestone.  The  in- 
spection, therefore,  of  the  weather-worn  exterior,  will  exhibit  better 
than  a  newly  fractured  surface,  the  relative  amount  of  the  carbonate 
of  lime,  compared  with  the  impurities  in  the  rock. 

The  upper  part  of  the  formation  would  generally  appear  to  contain 
the  purest  bands  of  this  calcareous  rock,  but  in  some  places  they 
abound  more  in  the  middle  and  lower  portions.  For  every  such  con- 
glomerate bed,  pure  enough  to  calcine  into  lime,  many  will  occur 
much  too  impure  to  warrant  the  experiment. 

The  thickness  of  these  bands,  ranges  from  six  feet  to  a  few  inches. 
A  layer,  pure  enough  perhaps  to  afford  an  indifferent  lime,  exists  on 
the  south  side  of  the  Second  mountain,  in  the  valley  of  Tumbling' 
run,  three  miles  east  of  Mount  Carbon.  Another  lies  in  the  valley 
of  Locust  creek,  about  two  miles  northwest  of  Tamaqua,  and  pre- 
sents rather  better  indications.  Other  beds,  probably  however,  much 
too  impure  for  practical  application,  occur  in  the  southern  part  of  the 
Gap  of  the  Sharp  mountain,  south  of  Tamaqua.  The  same  rock  is 
found  near  Mauch  Chunk,  and  near  Beach  Grove  at  the  western  ex- 
tremity of  the  Wilkesbarre  coal  basin.  I  have  met  with  it  tolerably 
pure  in  the  red  shale  tract,  embraced  between  the  Broad  mountain 
and  the  Mahonoy.  mountain,  not  far  from  the  road  leading  from 
Pottsville  to  Sunbury;  but  one  of  the  purest  belts  yet  examined,  oc- 
curs immediately  at  the  western  end  of  the  Mahonoy  coal  basin,  in 
the  red  shale  rocks  near  the  outer  base  of  the  Big  mountain,  imme- 
diately at  its  termination  on  the  Little  Mahonoy  creek. 

I  deem  the  calcareous  rock  of  this  last  mentioned  spot,  which  may 
easily  be  found,  to  deserve  a  careful  trial  by  the  farmers  in  its  vicinity. 
These  are  a  few  of  the  places  in  which  this  stratum  has  been  met 
with.  Enough  is  known  to  indicate,  certainly,  that  each  of  the 
anthracite  coal  basins  is  encircled  by  one  or  more  bands  of  this  rock. 
Whether  it  exists  of  sufficient  extent  and  purity,  to  furnish  a  supply 
of  lime  for  the  agriculture  of  the  red  shale  valleys,  contiguous  to  the 
coal  fields,  is  a  question  which  further  researches  in  these  regions 
alone  can  settle.  But  no  pains  should  be  spared,  to  ascertain  its  real 
value,  since  the  valleys  where  it  exists,  are  far  remote  from  the  lime- 
stone districts  of  the  State. 

A  very  brief  description  will,  -for  the  present,  suffice  to  designate 
the  range  of  the  red  shale  formation.    Encircling  in  a  continuous 


68  conglomerates  and  sAmmratEsv 

zone,  all  the  anthracite  coal  basins  of  the  State,  it  usually  constitute* 
a  chain  of  deep  and  narrow  valleys,  enclosed  between  the  ridges  oft 
Formation  No*  X.  on  the  one  Bide,  and  on  the  other,  those  containing 
Formation  No.  XII.  composing  the  margin  of  the  coal  measures. 

The  maximum  -thickness  of  this  formation  occurs,  apparently,  in 
its  south-eastern  belt,  or  that  which  ranges  along  the  south  side  of  the 
southern  anthracite  coal  basin.  From  accurately  conducted  measure- 
ments made  at  Pottsville*  the  depth  of  the  stratum,  at  thai  place,  i& 
about  2,949  feet. 


FORMATION  No.  XIU 

CONGLOMERATES    AND*.    SANDSTONES,   IMMEDIATELY    BELOW    THE    COAX, 
MEASURE'S  OF   THE   ANTHRACITE,.  THE  BROAD  TOP,  AND  THE   ALLE- 
GHENY COAL  REGIONS* 

The  stratum  which  occupies  the  next  place- in  the  series,  is  a  group, 
of  siliceous  conglomerates,  and  coarse  siliceous  sandstones,  immedi- 
ately subjacent  to  all  the  coal  measures  of  the  State,  both  in  the 
anthracite  and  bituminous  coal  regions.  It  reposes  upon  the  red  shale 
formation,  just  described,  not  only  around  all  the  anthracite  basins, 
but  also  around  the  bituminous  coal  measures  of  the  Broad  Top* 
mountain  ;  while  it  rests  directly  on  the  upper  surface  of  the  sand- 
stones of  the  next  lower  formation  (No.  X.)  along  the  entire  length  of 
the  Allegheny  mountain,  the  south-eastern  margin  of  the  great  western 
coal  field;  the  red  shale  deposit  not  extending  that  far  towards  the- 
north-west. 

Confining  the  present  description  to  the  formation  as  it-  underlies* 
the  several  anthracite  deposits  of  the  State,  its  mineral  character  which, 
is  well  marked,  and  liable  to  but  little  variation;  may  be  given  in  very 
tew  words.  The  whole  rock,  which  is  usually- several  hundred  feet, 
thick,  consists  of  massive  strata*,  of  coarse  quartzose  conglomerates^ 
alternating  with  white,  grey  and  brown  sandstones  >  of  rather  diversi- 
fied texture  and  composition,  including  occasionally,  a  few  thin  beds, 
of  dark  carbonaceous  shale. 

The  most  abundant  and  characteristic  rock,  is  the  conglomerate*.. 
This  occurs  in  very  heavy  beds,  especially  towards  the  bottom  and 
the  top  of  the  formation.  Its  materials  are  chiefly  pebbles  of  white> 
quartz,  with  a  few  interspersed  ones,,  derived  from  the  three  rocks  at 
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the  bottom  of  our  series — the  sandstone*  the  limestone  and  the  slate, 
of  the  Kittatinny  valley.  The  limestone  itself,  would  seem  not  to 
have  been  sufficiently  hard  to  resist  the  attrition  which  accompanied 
the  strewing  of  this  enormous  bed  of  shingle  over  the  bottom  of  the 
ancient  ocean,  but  the  chert  or  Hint  belonging  to  the  formation,. was 
better  able  to  withstand  the  abrading  action,  and  its  pebbles,  there- 
fore, not  unfrequently  enter  into  the  composition  of  the  rock. 

In  the  conglomerate,  there  is  rarely  much  sand  or  other  finely  divi- 
ded matter,  separating  the  pebbles  from  each  other,  which  are  most 
commonly  in  close  contact;  the  rock  being  nothing  else  than  an  aggre- 
gate of  rounded  fragments  of  white  quartz,  varying  from  the  size  of  a 
pea,  to  an  inch  in  diameter* 

We  observe  a,  regular,  and  manifest  diminution  in.  the  size  of  the 
component  pebbles,  and  in  the  thickness  of  the  stratum,  as  we  pass 
successively  from  the  Sharp  mountain,  on  the  southern  side  of  the 
southern  anthracite  region,  to  the  belts  which  surround  the  middle 
and  northern  basins.  At  the  same  time,  the  materials  assume  a  more 
uniform  size,  and  the  entire  mass  grows  more  homogeneous ;  becom- 
ing a  nearly  pure  quartzose  conglomerate.  In  some  of  the  southern 
belts,  the  pebbles  vary  in  dimensions,  from  the  diameter  of  small  shot 
Xo  that  of  an  orange,  which  indeed*  they  occasionally  surpass. 

It  is  a  fact,  of  no  small  interest,  as  pointing  out  the  violent  action 
which  immediately  preceded  the  deposition  of  the  first  beds  of  coal, 
that  the  lowest  seam  in  some  places,  is  in  almost  direct  contact  with 
one  of  the  very  coarsest  and  most. heterogeneous,  of  the  conglomerate 
beds  of  this  formation. 

It  would  appear,  mdeed,  that  the  violent  movements  of  the  earth's 
surface  which  were  the  prelude  to  that  new  and  remarkable  order  of 
things,  which  gave  origin  to  the  coal,  and  its  accompanying  strata 
throughout  the  whole  wide  region  embraced  by  our  enormous  coal 
fields,  were  not  wholly  terminated  when  the  production  of  this  mate- 
rial commenced.  For,  at  various  places  on  tjhe  margin  of  the  southern 
or  Pottsville  basin,  a  seam  of  coal  occurs  beneath  a  thick  and  very 
massive  stratum,  of  the  coarsest  sort  of  the  conglomerate. 

The  uses  to  which  this  twelfth  formation  of  the  series  is  appli- 
cable are  few.  For  massive  structures,  such  as  the  embankments,  and 
walls  of  railroads,  the  rock  of  the  conglomerate  beds  is  exceedingly 
well  adapted;  and  many  of  the  finer  grained  sandstones  are  very  fit 
for  building  stones.  The  compact,  and  purely  quartzose  conglome- 
rates, when,  not  too  coarse,  may  be  converted  in  millstones,  some 
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having  been  occasionally  made,  it  is  said,  of  this  rock,  on  the  margin 
of  the  northern  or  Wilkesbarre  basin.  The  material  would  appear 
to  be  not  inferior  for  this  purpose,  to  that  found  at  Esopus,  on  the 
Delaware  and  Hudson  canal,  which  belongs  to  the  conglomerates  of 
Formation  No.  IV.  So  nearly  alike  in  their  constituents  and  aspect, 
are  the  two  rocks,  that  it  is  sometimes  a  matter  of  difficulty  to  distin- 
guish between  them. 

The  maximum  thickness  of  this  conglomerate  formation,  seems  to 
occur  towards  the  eastern  part  of  its  most  southern  belt,  or  that  which 
forms  the  Sharp  mountain.  Thus,  at  Tamaqua,  it  is  probably  not 
less  than  1,400  feet,  whereas,  at  Pottsville,  it  is  but  1,031  feet,  and 
at  Pine  Grove,  considerably  less. 

Its  thickness,  in  the  eastern  portion  of  the  Middle  Anthracite  Re- 
gion, has  not  yet  been  positively  ascertained ;  but  at  Girardville  it 
does  not  probably  exceed  800  feet;  while  towards  the  western  end, 
at  the  gap  through  the  Big  mountain,  traversed  by  the  Shamokin 
creek,  it  is  about  700  feet.  At  Nanticoke,  on  the  north  side  of  the 
-Wilkesbarre  basin,  it  measures  about  300  feet;  and  near  Beach 
Grove,  at  the  western  end  of  the  same  valley,  about  200  feet  would 
seem  to  be  the  total  thickness. 

This  diminution  in  the  thickness  of  the  formation,  as  we  proceed 
northward  and  westward,  appears  to  be  continued  to  the  coal  regions 
bounded  by  the  Allegheny  mountain ;  for  at  Towanda,  where  it  Caps 
most  of  the  higher  mountains  and  supports  a  shallow  mass  of  produc- 
tive bituminous  coal  measures,  the  dimensions  of  this  conglomerate 
do  not,  probably,  exceed  fifty  feet. 

It  is  not  a  little  curious  that  this  white  siliceous  conglomerate 
underlies,  not  only  all  our  vast  bituminous  coal  region,  of  which  it 
forms  the  south-eastern  boundary  along  the  Allegheny  mountain, 
and  the  northern  border  along  the  high  table  land  of  our  northern 
counties,  but  it  occurs,  in  a  similar  relative  position,  along  the  edge 
of  the  same  great  coal  basin,  in  its  continuation  southward,  through 
Maryland  and  Virginia^ 
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FORMATION  No.  XIII. 

THE   ANTHRACITE    COAL   MEASURES. 

I  come  next  to  describe,  in  an  equally  brief  manner,  the  Anthracite 
Coal  Measures.  These,  with  the  contemporaneous  bituminous  coaL 
deposits  of  Broad  Top  mountain,  compose  the  last  produced  or 
uppermost  formation  6f  the  extensive  system  of  strata  occupying  the 
Appalachian  region  of  Pennsylvania.  None  of  the  other  formations 
consist  of  so  miscellaneous  a  group  of  materials ;  for  these  coal 
measures  comprise,  besides  the  beds  of  anthracite,  an  entensive  series 
of  shales,  sandstones  and  conglomerates,  in  frequently  repeated 
alternations. 

Among  the  coal  seams,  at  the  base  of  the  series,'  we  often  find  a 
conglomerate  of  the  very  coarsest  sort,  identical,  in  all  particulars, 
with  the  rock  which  characterizes  the  upper  portion  of  jhe  next  un- 
derlying formation.  This  rock  marks  the  gradation  from  the  one  set 
of  deposits  to  the  other,  and  points  to  the  curious  fact,  that  the  pro- 
cesses which  brought  together  the  materials  of  the  coal,  commenced 
before  the  previous  movements  that  caused  the  conglomerate,  had 
wholly  ceased.  This  very  coarse  aggregate,  has  rarely  more  than 
one  or  two  coal  beds  below  it;  and  ascending  a  little  in  the  series, 
we  find  that  its  place  is  supplied  by  thick  beds  of  shale,  and 
masses  of  soft  argillaceous  sandstone,  with  occasional  strata  of 
coarse  siliceous  sandstones,  some  of  whose  layers  have  a  sprinkling 
of  pebbles,  which  give  them  the  aspect  of  conglomerates.  These 
pebbles  are  smaller  and  more  irregular  than  those  composing  the 
rock  at  the  very  base  of  the  series.  The  coal,  and  the  slates  imme- 
diately in  contact  with  the  coal,  lie  interstatified  with  these  numerous 
coarse  beds  in  an  alternating  group  of  great  thickness. 

Between  the  conglomerates,  or  even  the  coarse  sandstones,  and 
the  beds  of  coal,  argillaceous  sandstones  and  blue  shales  are  almost 
invariably  interposed.  The  predominant  rock,  of  the  upper  part  of 
the  series,  is  a  compact  blue  sandstone,  containing  much  argillaceous 
matter  and  oxide  of  iron,  which  cause  the  atmospheric  agents  to 
decompose  it  superficially,  and  to  impart  a  dingy  brown  color, 
and  a  tendency  to  a  conchoidal  fracture,  and  to  a  scaling  off  at  the 
corners. 

The  shales,  which  are  next  in  importance  to  the  argillaceeus  sand- 
stones, are  commonly  of  a  dark  blue  or  blueish  grey  color,  when 
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freshly  broken;  but  many  of  them,  by  exposure  to  the  atmosphere 
and  to  the  vissitudes  of  the  treasons,  assume  a  brownish  ochreous  hue, 
and  crumble  rapidly  to  pieces.  Occasionally  these  shales  contain 
highly  ferruginous  bands,  in  some  of  which  occur  layers  of  tolerably 
rich  argillaceous  iron  ore.  In  the  Anthracite  Coal  Measures,  as  a 
general  rule,  this  ore  does  not  appear  to  exist,  in  that  abundance 
*  which  it  exhibits  in  many  portions  of  the  bituminous  coal  series, 
north-west  of  the  Allegheny  mountain.  Its  quantity  is,  however,  - 
very  considerable,  and  hopes  are  entertained,  that,  in  the  course  of 
of  the  enterprising  mining  operations,  and  the  geological  explorations 
now  on  foot,  valuable  bands  of  the  ore  may  be  developed. 

These  blueish  shales  also  contain,  though  not  abundantly,  very 
beautiful  impressions  of  Ferns  and  stems  of  Calamites,  and  in  the 
lower  portions  of  the  deposit,  the  stems  and  leaves  of  other  curious 
vegetable  fossils,  as  Lepidodendron,  Sigillaria  and  Cactus. 

In  the  immediate  vicinity  of  the  seams  of  coal,  these  shales  be- 
come more*  or  less  carbonaceous,  and  acquire  a  darker  color,  and  a 
more  purely  argillaceous  texture.  On  such,  the  miners  bestow  the 
name  of  coal  slates.  These  slates,  it  is  generally  thought,  differ 
materially  in  appearance  and  composition,  accordingly  as  they  lie 
above  or  beneath  the  coal  seams.  The  overlying  slate  often  con- 
tains innumerable  extremely  thin  sheets  of  pure  anthracite,  minutely 
interlaminated  with  equally  delicate  layers  of  slate.  This  is  techni- 
cally termed  bone  coal,  and  is  frequently  mistaken,  by  the  inexpe- 
rienced, for  pure  anthracite,  though  it  is  easily  lecognized  by  its 
tendency  to  split  into  thin  parallel  layers,  and  by  the  number  of  the 
ferns  and  other  delicate  vegetable  impressions  usually  found  in  it. 

The  underlying  slate,  on  the  contrary,  is  of  a  much  tougher  con- 
sistency, and  of  a  more  regular  or  well  defined  fracture,  breaking 
into  firm  splintery  masses,  instead  of  loosely  aggregated  scales. 

These  slates,  in  contact  with  the  coal  beds,  vary  from  one  to 
twenty,  or  even  thirty  feet  in  thickness,  and  not  upfrequently  occupy 
the  entire  space  between  the  two  contiguous  coal  seams. 

It  would  lead  me  far  beyond  the  limits  which  I  have  assigned  to 
the  present  brief  sketch,  to  attempt  even  a  general  description  of  the 
several  vast  anthracite  coal  basins  of  the  State.  A3  was  intimated, 
in  the  early  part  of  this  report,  many  portions  of  these  coal  basins 
have  yet  to  be  explored  in  detail;  want  of  time  and  of  adequate  as- 
sistance, having  made  it  impossible  to  extend  the  minute  investiga- 
tions of  the  survey  beyond  certain  limited  districts.  , 
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Yet  the  mass  of  observations  already  collected,  would,  if  it  were 
expedient  to  introduce  them  here,  swell  this  report  to  more  than 
four  times  its  present  magnitude.  To  be  intelligible  and  really 
useful,  they  would  require  exemplification  by  geological  maps,  sec- 
tions, and  numerous  other  drawings,  the  publication  of  which,  at  the 
present  time,  would  be  premature.  I  shall,  therefore,  postpone 
giving  any  systematic  description,  either  general  or  particular,  of 
these  coal  regions,  and  confine  myself  entirely  to  two  or  three  insu- 
lated topics,  connected  with  peculiar  features  in  their  structure, 
which  are  of  a. nature  to  influence  the  success  or  failure  of  mining 
operations  in  certain  tracts  and  districts. 

When  we  advert  to  the  usual  shape  and  structure  of  the  several 
great  anthracite  tracts  of  the  State,  we  perceive  that  they  are  long 
-and  irregular  basins,  which  have  assumed  their  form  from  the  eleva- 
tion, on  all  sides  of  them,  of  the  underlying  rocks  of  the  country,  in 
a  series  of  nearly  parallel  belts,  from  which  the  strata  dip  in  opposite 
directions,  or,  technically,  in  a  series  of  anticlinal  axes, .  Thus  the 
northern  margin  of  the  Potts ville  basin,  and  the  southern  one  of  the 
Beaver  Meadow  and  Mahonoy,  or  Shamokin  basins,  are  the  joint 
results  of  the  elevation  of  the  rocks  below  the  coal,  in  the  intervening 
tract  of  the  Broad  mountain  and  its  spurs ;  and,  in  like  manner,  the 
particular  sub-divisions  of  each  basin,  have  been  made  to  assume  a 
similar  basin  or  trough-like  form,  (or  that  in  which  the  stata  dip 
from  the  margin  inwards,)  in  virtue  of  the  same  force  of  upward 
protrusion  of  the  underlying  formations,  operating  to  tilt  aside  the 
uppermost  or  coal  bearing  deposits.  This  is  well  exemplified  by  the 
manner  in  which  the  Wicojjisco  basin  has  been  severed  from  the 
Dauphin  county  extremity,  of  the  great  basin  at  Pottsville,  by  the 
^elevation  of  the  subjacent  xocks  along  the  anticlinal  axis,  which 
passes  through  the  country  lying  between  Berry's  and  Peters's  moun- 
tains. This  axis,  gradually  dying  out  to  the  eastward,  permits  these 
two  mountains  to  coalesce,  bringing  together  the  two  red  shale  val- 
leys on  their  north  and  south,  and  finally,  the  two  coal  valleys  them- 
selves, near  the  head  waters  of  the  Swatara  creek. 

Connected  with  this  violent  upheaving  action  of  the  strata  outside 
of  the  coal  basins,  enormous  parrallel  wrinklings  of  the  coal  mea*- 
-sures  themselves,  have  taken  place,  causing  great  intricacy  in  the 
internal  structure  of  many  parts  of  these  regions.  This  is  augmented 
by  the  existence  of  great  dislocations,  the  results  of  the  same  subter- 
ranean movements. 
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Directing  our  attention  to  the  southern  or  PottsviUe  basin,  for  the 
illustration  and  application  of  these  facts,  let  us  examine  some  of  the 
peculiar  features,  which  have  there  arisen  from  the  agencies  alluded 
to.  The  most  conspicuous  point,  in  the  structure  of  this  coal  valley, 
and  one  intimately  connected  with  nearly  every  other  feature  which 
belongs  to  it,  is  a  remarkable  dislocation,  which  I  have  proved  to 
extend  nearly  from  end  to  end  of  it,  ranging  a  short  distance  north 
of  the  northern  foot  of  the  Sharp  mountain. 

The  strata  giving  way  along  this  line  through  a  length  of  perhaps 
fifty  miles,  those  on  its  southern  side  have  experienced  an  enormous 
downthrow.  At  the  same  time,  the  rocks  of  the  Sharp  mountain, 
through  an  extent,  probably,  of  thirty  miles,  have  been  heaved  to- 
wards the  north,  and  tossed  beyond  the  vertical  position,  so  that 
these  ponderous  conglomerates  lean,  in  an  inverted  attitude,  on  the 
entire  thickness  of  the  coal  measures,  which  must  lie  buried,  in  a 
more  or  less  crushed  condition,  for  several  thousand  feet  beneath,  its 
northern  base. 

At  PottsviUe,  at  Tamaqua,  and  at  Pine  Grove,  the  exact  position 
of  this  great  fracture  of  the  strata  has  been  detected ;  while  ample 
and  satisfactory  evidence  has,  at  the  same  time,  been  collected,  which 
goes  to  show,  that  it  ranges  continuously  through  the  intermediate 
tracts. 

In  consequence  of  the  disruption  of  the  coal  measures,  near  the 
northern  base  of  the  Sharp  mountain,  and  the  overiilting  of  its  strata, 
the  coal  seams,  which  occupy  its  northern  flank,  and  which  are  Sev- 
eral in  number,  have  sustained  a  greater  or  less  degree  of  crushing 
action,  the  result  of  a  sliding  of  the  beds  in  the  plane  of  their  strati- 
fication. Indeed,  it  is  not  to  be  supposed,  that  a  group  of  massive 
strata,  many  thousand  feet  in  thickness,  and  composed  of  materials 
of  almost  every  degree  of  tenacity  known  in  rocks,  could  be  up- 
heaved from  their  originally  horizontal  position,  and  tossed  into  a 
vertical  posture,  and  even  beyond  it,  fvithout  undergoing  much  dis- 
placement in  a  direction  parallel  with  the  surfaces  of  the  beds.  This 
action  resembles  the  sliding  upon  each  other  of  the  leaves  in  a  ream 
of  paper,  when  we  suddenly  elevate  one  side,  and  permit  the  parts 
of  the  mass  to  settle  into  new  relative  positions. 

In  a  vast  pile  of  stratified  rocks,  thus  disturbed,  the  greatest  amount 
of  movement,  and  consequently,  of  crushing  force,  would  take  place 
in  the  weakest  layers,  which,  in  the  case  of  coal  measures,  would  be 
the  beds  of  the  coal  itself.    At  the  same  time,  the  strata  would  expe- 
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rience,  especially  if  they  were  tilted  into  a  nearly  vertical  attitude, 
an  unequal  lateral  bulging,  such  as  the  sheets  in  the  ream  of  paper 
will  show,  when  it  is  loosely  placed  on  one  end,  and  the  lateral 
pressure,  which  preserved  them  in  their  places,  removed.  Precisely 
these  results  are  witnessed  in  the  coal  measures  of  the  northern  slope 
of  the  Sharp  mountain,  where  the  coal  seams,  in  many  places,  ex- 
hibit the  effects  of  a  rubbing  pressure  to  an  extraordinary  degree. 

For  a  great  space  in  one  of  these,  it  is  difficult  to  find  a  mass  of 
coal  exceeding  a  nut  in  size,  which  does  not  give  proof,  by  its  nu- 
merous fissures  and  highly  polished  surface,  that  its  parts  have  been 
violently  crushed.  The  whole  mass  has  a  tendency  to  crumble  into 
small  lenticular  flakes,  which,  in  consequence  of  the  friction  which 
they  have  undergone,  possess  a  lustre  and  a  color  somewhat  resem- 
bling black  lead,  from  which  circumstance  the  bed  has  acquired  the 
name  of  the  Plumbago  Seam.  The  lateral  bulging  of  the  strata  is 
shown  by  the  variability  in  the  thickness  of  the  coal  seams,  the  roof 
and  floor  of  the  bed  approaching  sometimes  almost  to  touching,  and 
at  others,  receding  to  beyond  the  full  space  which  should  divide 
them.  This  alternate  contraction  and  dilatation  of  the  layer,  occurs 
not  only  in  the  direction  of  its  range,  as  may  be  seen  in  the  horizontal 
galleries  or  drifts,  but  it  exists  in  the  opposite  direction  or  that  of  the 
dip,  and  will  render  it  as  difficult  to  mine  such  seams,  with  success, 
by  the  method  of  slopes  as  by  that  of  levels.  To  show  that  these 
yieldings  in  the  strata  pervade  the  Sharp  mountain,  throughout  the 
greater  part  of  its  length,  it  is  only  necessary  to  mention,  that,  in 
every  few  hundred  feet,  a  change  in  the  direction  or  bearing  of  the 
rocks  is  observable  ;  the  levels,  in  the  several  mines  which  have  been 
worked  in  the  side  of  this  mountain,  between  Pottsville  and  Port 
Carbon,  exhibiting  very  frequently  quite  a  serpentine  course,  the 
flexures,  however,  being  very  gentle. 

The  variations,  in  the  course  of  the  strata,  are  usually  embraced 
between  a  direction,  north  sixty  degrees  east,  and  one  north  eighty 
degrees  east,  so  that  any  abrupt  twist  in  the  range  of  the  rocks  can- 
not occur,  except,  as  in  the  case  opposite  Middleport,  where  the 
whole  mountain,  as  one  mass,  has  been  violently  dislocated  in  a 
direction  transverse  to  the  strata. 

I  would  not  convey  the  idea,  from  what  has  been  said,  that  all  the 
coal  in  the  Sharp  mountain  is  crushed,  and  all  its  seams  irregular.— 
Even  were  this  the  case,  it  would  not  follow  necessarily,  that  some 
portions  of  them  might  not  well  repay  the  cost  of  mining,  especially 
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on  the  plan  of  drifts,  entering  at  the  ends  of  the  strata  in  the  gaps 
which  divide  the  mountain. 

It  will  sometimes  happen,  that  a  slightly  crushed  or  fragmentary 
condition  in  a  coal  seam  will  require  less  excavation,  and  permit  the 
operations  of  the  miner,  if  on  a  moderate  scale,  to  be  conducted  with 
more  economy.  At  the  same  time,  I  would  wish  distinctly  to  make 
known  my  belief,  that,  throughout  this  tract  of  the  coal  region,  the 
causes,  alluded  to  above,  must  render  the  business  of  mining  these 
nearly  vertical  and  overtilted  seams,  precarious  in  a  high  degree. 

Tunnels  of  several  hundred  feet  in  length,  are  occasionally  carried 
through  the  hard  coal  measures  of  this  lower  portion  of  the  series,  to 
gain  access  to  the  several  thick  beds  of  coal  which  lie  in  the  side  of 
the  Sharp  mountain ;  but  they  appear  invariably  to  have  been  under-  . 
taken,  under  a  persuasion  which  has  not  yet,  in  a  single  case,  been 
realized,  that  a  portion  of  the  formation  could -be  reached,  unembar- 
rassed by  the  features  upon  which  I  have  just  commented.  My  own 
conviction  is,  that  those  peculiarities  in  the  structure  of  the  Sharp 
mountain,  constitute,  from  their  frequency,  a  general  rule,  having 
perhaps,  a  few  rare  exceptions,  which  will  hardly,  I  conceive,  unless 
indeed,  they  are  distinctly  known  to  be  exceptions,  justify  the  ex- 
pense of  mining  the  coal,  in  case  it  must  be  done  by  tunneling. 

An  interesting  fact,  concerning  the  changes  in  the  dip  of  the  coal 
measures,  included  between  the  Sharp  mountain,  at  Pottsville,  and 
the  Broad  mountain,  goes  far  to  confirm  the  views  here  adopted, 
respecting  a  tossing  over,  towards  the  north,  of  the  strata  on  the  south 
side  of  the  dislocation.  It  refers  to  the  particular  form  which  gene- 
rally prevails  in  the  anticlinal  elevations  of  the  strata  in  this  part  of 
the  basin :  namely,  the  greater  steepness  of  the  dips  on  the  north- 
ern, compared  with  those  on  the  southern  side  of  these  axea.  It  is 
a  common  remark  among  the  miners,  that  the  north  dipping  seams 
axe  steeper  than  the  south  dipping  ones,  and  of  less  continuance. 
The  reason  for.  this  is  very  intelligible,  if  we  will  advert  to  the  man- 
ner in  which  the  forces  operated  on  the  strata  at  the  time  when  they 
were  elevated. 

The  rising  of  the  underlying  formation,  in  the  lofty  axis  of  the 
Broad  mountain,  tilted  the  coal  measures  southward,  at  a  considera- 
ble angle,  over  the  entire  width  of  the  valley,  as  far  as  the  great  dis- 
location; but  the  action  in  that  direction,  must  have  been  met  by  the 
fesmore  resistless  force  exectedby  the  Sharp  mountain,  pressed  for- 
ward $nd  leaning  towards  tfee  north  by  its  whole  momentum  and 
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weight,  80  as  to  abut  against  the  edges  of  the  fracture.  The  tenden- 
cy of  this  compression  from  the  south,  would  be  to  wrinkle  the  strata, 
not  in  symmetrical  anticlinal  undulations,  as  we  see  them  in  the  other 
basins,  but  to  thrust  the  upper  pari  of  each  fold  or  wrinkle,  toward* 
the  north,  and  thus  to  steepen  the  northern  inclinations  more  than  the 
southern. 

The  waves  on  a  surface  of  water,  will  explain  this.     When  the 
wind  entirely  lulls,  the  slope  is  equal  on  both  sides  of  every  wave, 
but  when  the  wind  presses  strongly  from  any  quarter,  the  top  of 
each  wave  is  urged  forward  from  the  wind,  and  the  inclination  on  the 
far  or  leeward  side,  is  considerably  the  most  abrupt*    The  geological 
section  which  has  been  measured  across  the  basin  at  Pottsville, 
shows  the  existence  of  at  least  five  important  anticlinal  elevations,  or 
changes  of  the  dip,  and  it  holds  true  of  most  of  them,  that  the  dips 
towards  the  north,  much   exceed  those  towards   the  south.     This 
applies  even  to  the  axis  in  Mine  Hill,  which  is  an  anticlinal  elevation 
exposing  the  uppermost  strata  of  the  conglomerates,  below  the  coal, 
occurring  at  a  distance  of  more  than  three  miles  from  the  dislocation, 
where  the  horizontal  thrust  towards  the  north,  must  have  been  exerted. 
Undulations  in  the  dip  of  the  coal  measures,  caused  by  numerous 
parallel  anticlinal  axes,  are  of  frequent  occurrence  throughout  all  the 
anthracite  basins.     An  exact  knowledge,  therefore,  of  their  range  and 
magnitude,  and  of  the  peculiarities  which  sometimes  attend  them, 
relating,  for  example,  to  the  particular  direction  and  character  of  the 
fractures  and  displacements,  must  prove  of  great  importance  to  those 
who  embark  their  capital  in  mining  operations.  These  displacements* 
though  the  apparent  cause  of  the  intricacy  and  confusion  so  common 
in  the   stratification   of  these  coal  regions,  often  maintain  among 
themselves,  certain  features  in  common,  which,  when  understood  by 
the  miner,  may  frequently  lead,  in  the  prosecution  of  his  work,  to 
practical  views  of  incalculable  advantage.     Thus,  in  the  vicinity  of 
Pottsville,  the  intelligent  colliers  have  long  been  aware  of  the  relative- 
unproductiveness  of  the  north  dipping  portions  of  the  strata,  though 
from  not  recognizing  the  cause,  the  fact  has  not  been  admitted  as  a 
general  rule,  to  the  extent  which  it  deserves,  and  injudicious  enters 
prizes  are,  therefore,  often  undertaken  in  total  disregard  of  it*    At  a 
later  stage  of  the  survey,  it  is  believed,  some  useful  generalization* 
upon  this  important  subject  will  have  been  arrived  at;  for  the  present 
I  will  allude  very  briefly  to  one  or  two^not  however,  of  a  very  local 
application* 
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A  striking  one  is,  that  these  anticlinal  elevations  of  the  strata  rare" 
ly  observe  a  direction  quite  parallel  with  that  of  the  coal  beds  them- 
selves. It  would  appear,  that  from  the  neighborhood  of  Pottsville, 
eastward,  towards  Mauch  Chunk,  the  undulations  in  the  dip  most 
usually  draw  nearer  to  the  Sharp  mountain  side  of  the  basin,  as  they 
extend  eastward,  thus  crossing  the  true  course  of  the  coal  measures, 
a  little  obliquely.  In  the  Shamokin  basin,  or  the  western  half  of  the 
great  central  anthracite  region,  the  reverse  would  seem  to  be  the 
case :  each  conspicuous  anticlinal  axis,  showing  a  tendency,  in  run- 
ning eastward,  to  approach  the  northern  barrier  of  that  basin. 

It  is  very  important,  from  the  great  length  of  the  levels  and  longi- 
tudinal galleries,  in  many  of  the  mines,  some  of  them  being  nearly  a 
mile  in  extent,  to  ascertain  for  each  neighborhood,  the  quarter,  whether 
east  or  west,  towards  which  these  undulations  most  commonly  flatten 
out  and  disappear. 

The  vicinity  of  Pottsville  was  alluded  to,  to  show  a  peculiar  fea- 
ture of  irregularity  in  the  anticlinal  axes,  consisting  in  the  greater 
steepness  of  the  north  dips  compared  with  the  south. 

The  coal  fields  at  the  eastern  end  of  the  great  middle  region,  will 
illustrate  a  very  different  structure,  arising  on  the  other  hand  from 
undulations  of  remarkable  symmetry.  The  whole  of  this  tract  con- 
sists of  a  rather  high,  rolling,,  table  land,  between  the  summits  of  the 
Buck  and  Spring  mountains — the  outer  barriers  of  the  coal  measures. 
It  is  traversed  longitudinally,  or  in  a  nearly  east  and  west  direction, 
by  three,  and  probably  in  some  quarters,  four,  nearly  parallel,  gently 
swelling  ridges,  dividing  the  region  into  about  four  very  moderately 
depressed  valleys.  These  valleys  are  so  many  almost  regularly 
formed  little  coal  basins,  in  which  the  coal  measures,  as  a  general 
rule,  have  a  very  gentle  dip  towards  the  interior  of  each  basin,  or 
away  from  the  bounding  ridges.  The  ridges  contain  broad,  rounded, 
obtuse,  anticlinal  axes,  having  the  dips  on  both  sides  symmetrical,  and 
expose  across  their  summits,  and  on  the  upper  portions  of  their  accli- 
vities, the  conglomerate  stratum  which  constitutes  the  formation 
beneath  the  coal.  Much  capital  may,  therefore,  be  thrown  away  in 
explorations  for  coal  upon  these  ridges,  or  in  the  tracts  through  which 
their  anticlinal  axes  are  prolonged,  towards  the  east  and  west,  if  due 
attention  be  not  paid  to  the  structure  of  the  coal  field  containing  these 
lines  of  elevation.  Some  of  the  valleys  on  the  other  hand  are  richly 
supplied  with  coal,  two  or  three  of  the  seams  which  are  those  at  the 
base  of  the  formation ;  being  of  great  thickness,  though  the  total  depth 
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of  the  coal  measures,  when  compared  with  that  in  several  of  the 
oilier  regions,  is  materially  less. 

Besides  these  undulations  of  the  dip,  and  other  disturbances  which 
interrupt  the  regular  basin-formed  arrangement  of  the  coal  measures, 
in  lines  nearly  longitudinal  with  the  course  of  the  strata,  there  are 
systems  of  transverse  dislocations  in  many  of  the  basins,  less  obvi- 
ous to  the  explorer  and  miner,  but  exercising,  if  any  thing,  a  still 
more  serious  interference  with  mining  operations.  To  take  the 
southern  or  Pottsville  region  for  our  illustrations,  the  numerous 
gaps  and  notches  in  the  Sharp  mountain,  which  is  its  barrier  on  the 
south,  are  nearly  all  of  them  connected  with  great  fractures,  extending 
across  the  range  of  the  strata.  These  fractures,  indeed,  appear  to 
have  caused  those  gaps  or  breaches  in  the  mountain,  by  presenting  a 
barrier,  broken  at  various  points,  to  the  scooping  floods,  which  have 
swept  alike  across  our  valleys  and  our  loftiest  ridges. 

A  frequent,  though  not  an  invariable  consequence  of  these  transverse 
breaks,  is  the  derangement  of  the  regular  continuity  of  the  strata  on 
the  opposite  sides  of  the  vertical  plane  in  which  the  crush  has  taken 
place.  The  coal  measures  are  thus  abruptly  broken  off  or  greatly 
twisted  and  thrust  out  of  their  usual  range,  or  to  use  a  mining  phrase 
horrizontally  heaved,  to  the  north  or  south  of  their  proper  position. 
This  is  most  apt  to  occur  at  the  streams,  many  of  which  flow  through 
transverse  valleys  caused  by  the  dislocations  here  spoken  of.  Seams 
of  coal  extensively  mined  and  familiarly  known  on  one  side  of  a 
rivulet,  often  thus  elude  discovery,  when  sought  for  on  the  opposite 

bank. 

The  successful  recovery  of  these,  would,  however,  be  greatly  faci- 
litated, by  a  knowledge  of  the  direction  and  magnitude  of  the  hori- 
zontal heaves  in  each  particular  neighborhood.  That  knowledge  can 
only  be  accumulated,  by  the  joint  observations  of  the  geologist  and 
the  miner — the  one  devoting  himself  to  the  study  of  all  the  pheno- 
mena which  can  cast  light  upon  the  inquiry,  the  other  treasuring  the 
hints  which  tfye  first  can  furnish,  and  directing  his  attention  to  amass 
as  great  a  variety  as  possible  of  local  facts,  collected  from  the  mines 
in  the  course  of  his  subterranean  labors. 

One  of  the  most  obvious  of  these  transverse  dislocations,  crosses 
the  Sharp  mountain  and  the  coal  measures  at  Lorberry  creek,  north- 
west of  Pine  Grove.  East  of  the  gap  by  which  that  stream  passes 
through  the  Sharp  mountain,  the  strata,  in  this  southern  barrier  of  the 
coal  field,  range  about  south  72  degrees  west,  and  dip  in  an  overtimed 
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attitude,  at  an  inclination  of  rather  less  than  70  degrees  southward,, 
while,  on  the  west  side  of  the  gap,  the  course  of  the  rocks  is  south,. 
57  degrees  west,  their  posture  being  nearly  vertical ;  the  whole  moun- 
tain, and  the  coal  measure  north  of  it,  being  at  the  same  time  moved,, 
or  heaved  towards  the  south,. as  much  as  thirty  yards. 

It  is  probable,  that  a  fracture  of  the  same  kind  passes  through  the 
gap  of  the  West  Branch  of  the  Schuylkill,'  two  miles  west  of  Potts- 
ville ;  for  the  coal  measures  which,  eastward  from  this  neighborhood, 
are  traceable,  with  a  moderate  degree  of  regularity,  for  several  miles* 
appear  no  longer  in  their  ordinary  range,  when  they  are  sought  for 
on  that  stream.  On  the  West  Branch  of  the  Norwegian  creek,  the 
strata  indicate,  in  like  manner,  a  displacement  from  their  usual  line 
of  bearing ;  and  the  efforts  to  trace  some  valuable  coal  seams  west 
of  this  water,  have  hitherto  ended  in  disappointment.  Whether,  at 
these  supposed  cross  dislocations  of  the  strata,  those  on  the  western 
side  of  the  line  of  crush  have  been  heaved  southward,  as  in  the 
instance  at  Lorberry  creek,  or  northward,  is  a  question,  the  solution 
of  which  would  be  fraught  with  important  benefits  to  that  portion  of 
the  coal  region.  i 

By  far  the  most  conspicuous  ,  north  and  south  disruption  of  the 
coal  measures  and  their  southern  conglomerate  barrier,  is  displayed 
in  an  enormous  dislocation  of  the  entire  chain  of  the  Sharp  moun- 
tain, about  nine  miles  east  of  Pottsville,  by  which  the- whole  mass  of 
the  mountain,  on  the  eastern  side  of  the  break,  has  been  moved  north- 
ward, through  at  least  one-fourth  of  a  mile,  throwing,  of  course,  all 
the  coal  seams  far  out  of  their  regular  position. 

A  very  analagous  displacement  in  the  same  mountain  ridge,  and 
on  a  scale  scarcely  less  considerable,  occurs  on  the  southern  side  of 
the  basin,  at  the  Summit  Mines  of  the  Lehigh  company,  where  the 
eastern  prolongation  of  the  Sharp  mountain  has  been  thrust  northward 
of  the  western,  through  a  distance  of  many  hundred  yards.  This 
has  formed  a  broad,  elevated  plateau,  between  the  two  disjoined  sumt 
mits  of  the  n&ountain,  from  which  all  the  upper  coal  measures  have- 
been  swept  away,  and  the  strata  denuded  precisely  to  that  fortunate 
depth,  necessary  to  lay  the' vast  deposit  near  the  base  of  the  series, 
accessible  on  the  surface  of  the  hill.  Thus,  an  immense  mass  of 
•coal  has  been  spread  out  over  a  wide  space,  in  a  nearly  horizontal 
position,  disturbed,  however,  by  numerous  sharp  east  and  west  wrin- 
kles, or  parallel  anticlinal  axes.  These  undulations  point  distinctly 
to  the  transverse  disruption  of  the  mountain  and  the  adjoining  sodt 
measures,  as  the  origin  of  this  remarkable  table  lantf  * 
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In  all  the  throe  instance?  here  adduced,  of  great  cross  fractures 
affecting  the  Pottsville  basin,  the  strata  to  the  eastward  of  the  dislo- 
cation are  thrust  forward  towards  the  north;  and  such,  though  proba- 
bly liable  to  many  exceptions,  would  seem  to  be  the  general  rule  in 
this  southern  coal  region.  The  numerous  gaps  and  breaks  in  the 
line  of  the  Blue  mountain,  or  Kittatinny,  exhibit,  very  generally,  a 
corresponding  law. 

This  is  shown,  by  measurements,  at  the  wide  gap  of  the  Susque- 
hanna, above  Harrisburg,  and  is  manifest,  to  the  eye,  in  the  bold 
notch  called  the  Water  Gap  of  the  Delaware,  where  the  strata  that 
rise  into  the  summit  of  die  mountain,  on  the  New  Jersey  side  of  the 
river,  are.  thrown  several  hundred  feet  to  the  north  of  those,  in  a  cor- 
responding position  in  Pennsylvania.  I  conceive  these  transverse 
dislocations  to  pervade  all  the  great  ridges  and  valleys  of  our  Appala- 
chian region,  and  to  be  a  primary  cause  of  most,  if  not  all,  of  those 
deep  notches  which  are  known  by  the  name  of  Water  Gaps,  and 
which  cleave *  so  many  of  our  high  mountain  ridges  to  their  very 

bases. 
An  interesting  generalization,  and  one  of  some  practical  importance 

to  the  explorer  for  coal,  especially  in  certain  districts,  is  that  which 
indicates  that  ail  the  anthracite  coal  measures  of  the  several  basins, 
are  but  the  several  portions  of  one  great  formation,  which,  previous 
to  its  elevation  from  beneath  the  waters  in  which  its  beds  were  depo- 
sited, constituted  a  single  continuous  mass  of  strata.  I  am  led  to  this 
inference,  not  merely  from  general  views  of  geological  causation,  in 
reference*  to  all  our  formations,  but  after  a  careful  comparison  between 
the  same  parts  of  the  series  in  each  separate  basin.  Thus,  the  lower 
cool  measures  of  the  Pottsville  basin,  bear  a  striking  resemblance  to 
those  in  the  same  position  in  both  the  middle  and  northern  coalfields ; 
making  proper  abatement,  of  course,  for  the  progressive  changes  dis- 
cernible in  all  the  strata  when  traced  over  extensive  areas.  I  will 
not,  at  present,  assume  it  as  established,  nor  even  suppose  it  suscep- 
tible of  positive  demonstration  hereafter,  that  the  great  coal  seam 
which  lies  near  the  base  of  the  coal  measures,  commonly  from  the 
second  to  the  fourth  in  position  above  the  conglomerate,  is  one  and 
the  same  stratum  in  all  the  several  regions.  Many  facts,  however, 
lend  a  high  degree  of  probability  to  the  conjecture.  There  being  but 
one  seam  of  such  magnitude  in  each  basin,  its  occurring  in  the 
same  part  of  the  series,  the  close  resemblance  between  its  neigh- 
boring strata,  when  we  compare  these,  in   the  several  basins, 
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aud  the  exact  identity  of  the  vegetable  fossils  of  the  slates,  and  the 
want  of  this  identity  with  those  in  the  higher  portion  of  the  mass, 
all  furnish  ground  for  the  belief,  that  this  enormous  stratum,  wherever 
it  occurs,  is  but  a  remaining  part  of  one  originally  more  widely  dif- 
fused deposit  belonging  to  all  the  basins. 

Like  nearly  all  the  other  strata,  of  the  entire  series  of  the  forma- 
tions, in  the  quarter  of  Pennsylvania  which  embraces  the  anthracite 
coal,  this  seam,  considering  the  thick  bed  in  each  basin  as  the  same, 
decreases  in  thickness  as  we  follow  it  toward  the  north  and  west. 
Thus,  at  the  great  coal  quarries  called  the  Summit  Mines  of  the 
Lehigh  company,  which  are  on  a  terrace  on  the  side  of  the  Sharp 
mountain,  the  depth  of  the  deposit,  including  its  numerous  layers  of 
coal  and  alternating  thin  bands  of  slate,  is  about  fifty  feet,  while  that 
of  the  corresponding  bed  on  the  north  side  of  the  same  basin,  both  at 
Pottsville  and  the  Nesquehoning  mines,  is  about  twenty-eight  feet. 
In  the  Beaver  Meadow  and  Hazelton  basins,  its  average  thickness  is 
about  twenty-two  feet,  which  is  very  nearly  that  of  the  corresponding 
bed  at  Wilkesbarre  and  Carbondaie,  in  the  northern  basin.  This  shows 
an 'abatement  in  its  thickness,  going  northward,  and  making  a  similar 
comparison  between  its  dimensions,  as  we  meet  it  in  passing 
from  the  east  toward  the  west,  in  each  basin,  we  perceive  a  .corres- 
ponding diminution  in  the  thickness  of  the  mass  to  take  place  in  that 
direction  also.  Thus  the  thickness  at  Beaver  Meadow  somewhat 
exceeds  that  at  the  gap  of  the  Little  Mahonoy  near  the  western  ex- 
tremity of  the  Shamokin  basin,  while  the  depth  at.  Wilkesbarre  sur- 
passes that  at  Nanticoke. 

In  considering  the  large  coal  seam,  near  the  bottom  of  each  series 
of  our  anthracite  strata,  as  belonging  to  a  single  stratum,  I  wish  to 
explain,  that  I  regard  these  several  thick  deposits  as  formed  most 
usually,  by  the  junction  of  two  or  more  smaller  beds  brought  together 
by  the  thinning  out  of  the  interposed  layers  of  slate  and  sandstone. 
Thus,  observation  renders  it  highly  probable  that  the  enormous  bed 
of  coal,  at  the  Summit  Mines  of  the  Lehigh  company t  owes  its  thick- 
ness of  more  than  fifty  feet  to  the  coalescing  of  three  or  four  of  the 
thick  and  closely  adjacent  seams  to  be  seen  near  the  bottom  of  the 
formation  at  Tamaqua,  about  five  miles  further  to  the  west  With 
this  limitation  of  my  meaning,  I  conceive  it  probable  that  the  main 
coal  bed,  near  the  bottom  of  each  set  of  coal  measures,  occupies  the 
same  or  an  equivalent  position  in  the  strata  in  all  the  basins,  and  that 
a  portion  at  least  of  the  mass  is  identical,  and  was  once  continuous 
from  one  anthracite  coal  region  ta  the  others. 
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In  taking  a  general  review  of  the  extensive  serici  of  our  Appala- 
chian formations,  now  for  the  first  time  systematically  classified  and 
described,  our  attention  is  forcibly  arrested  by  their  vast  thickness, 
the  immensity  of  their  range,  and  the  inexhaustible  stores  of  mineral 
treasure  which  they  contain. 

From  the  base  of  the  entire  series,  where  the  bottom  of  the  low- 
est sandstone  is  in  contact  with  the  primary  rocks  of  the  South 
mountain,  to  the  uppermost  beds  of  the  Anthracite  coal  measures, 
the  absolute  depth  of  this  enormous  group  of  strata  in  our  counties, 
east  of  the  Susquehanna,  cannot  be  less  than  forty  thousand  feet 
It  is  worthy  of  remark,  that  probably  no  other  district  in  the  entire 
Appalachian  chain,  from  the  Hudson  river,  to  Northern  Alabama, 
presents  our  Americau  lower  secondary  rocks  on  an  equally  expand- 
ed scale,  or  so  admirably  developed  for  Geological  investigation. 

The  gigantic  magnitude  of  the  areas,  covered  by  these  thirteen 
formations,  may  be  conceived,  when  I  state  that  they  no*  only  occupy 
the  entire  surface  of  Pennsylvania,  with  the  exception  of  the  corner 
of  the  State,  southeast  of  the  South  mountain,  but  that,  with  a  few 
interpolated  strata,  they  comprise  three-fifths  of  the  territory  of  the 
United  States,  east  of  the  Mississippi. 

In  an  essay,  still  unpublished,  but  written  nearly  a  year  since, 
based,  in  part,  upon  m>  own  personal  observations,  and  in  part  upon 
a  comparison  between  these  and  the  numerous  insulated  descriptions 
of  pur  rocks,  given  by  various  Geologists  and  travellers,  I  have 
attempted,  and  as  I  believe,  successfully,  to  trace  individually,  the 
formations  of  our  great  Pennsylvanian  series,  south-westward  along 
the  mountains  as  far  as  Alabama,  and  also  to  identify  them  in  their 
course  across  New  York,  and  the  north-western  States,  and  Canada, 
to  the  northern  shores  of  Lake  Huron  and  Lake  Superior. 

Within  the  whole  of  this  wide  expanse  of  country,  researches 
will  develope,  I  conceive,  but  a  single,  though  vast  group  of  strata, 
the  successive  sediments  of  one  immense  ocean,  the  creations  of  but 
•ne  prolonged  Geological  epoch,  commencing  almost  in  the  dawn  of 
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marine  animal  and  vegetable  existence,  and  terminating  with  the 
latest  produced  deposits  of  the  coal. 

Viewing  the  majestic  scale  of  our  formations,  and  the  combined 
grandeur  and  simplicity  of  structure,  of  the  enormous  Geological  basin 
which  they  embrace,  we  turn  with  grateful  satisfaction,  to  the  pecu- 
liar position  which  Pennsylvania  occupies,  in  this  vast  area.  Lying 
on  the  margin  of  the  great  secondary  basin  of  the  United  States,  and 
traversed  as  it  is,  for  nearly  three  hundred  miles  through  its  centre," 
by  the  whole  broad  belt  of  the  Appalachian  or  Allegheny  chain,  in 
which  a  system  of  gigantic  anticlinal  elevations,  brings  the  entire 
series  of  formations,  several  times  in  succession  to  the  surface,  it  holds 
in  combination  with  western  Maryland,  middle  Virginia  and  eastern 
Tennessee,  the  key  to  the  Geology  of  many  of  the  other  States,  where 
but  apart  of  the  same  strata  are  spread  out  in  a  nearly  horizontal  atti- 
tude, and  exhibited  in  but  a  single  belt.  But  it  is  especially  fortunate 
as  to  the  part  of  the  Appalachian  chain  which  it  includes.  Being  at 
the  termination  of  the  great  mountain  axes,  which  have  elevated  the 
strata,  it  is  to  the  gradual  dying  out  of  these  undulations  towards  the 
north-east,  that  by  preserving  the  upper  deposits  from  the  destructive 
agency,  which  has  swept  them  away,  in  the  more  disturbed  portions 
of  the  chain,  we  possess  our  Anthracite  Coal,  one  of  the  most  ines- 
timable of  all  the  mineral  treasures  which  nature  has  bequeathed  us. 
The  same  Geographical  position  has  placed  us,  in  regard  to  the  great 
basin,  precisely  where  the  general  structure  of  the  whole  can  be  best 
observed ;  the  upper  rocks  including  the  coal,  not  passing  out  of  the 
State  towards  the  north  east,  but  bending  northward,  and  then  sud- 
denly turning  westward  towards  Ohio,  at  the  same  time  that  the 
middle  members  of  this  series  sweep  outside  of  these  as  far  as  the 
Mohawk,  and  returning,  are  recognized  along  our  northern  frontier, 
while  those  at  the  base  of  the  formations  are  beheld  encircling  these 
again,  and  tracing  a  yet  wider  curve  to  run  north- westwardly  through 
Canada,  and  the  region  of  the  upper  Lakes.  We  have  thus  a  clue 
on  the  one  hand,  to  nearly  the  ^hole  (Geology  of  the  Appalachian 
chain  south-westward,  as  far  as  Alabama,  and  on  the  other,  to  that  of  the 
greater  part  of  New  York,  and  the  other  regions  to  the  north-west 
and  west  of  us. 

I  conceive  that  much  valuable  information  of  a  practical  character 
will,  in  the  prosecution  of  the  Geological  Survey  of  this  State,  be 
derived  by  paying  a  vigilant  regard  to  the  progress  of  similar  research 
in  other  States,  the  correspondence,  between  whose  strata  and  mine- 
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rat  deposits  and  our  own  is*o  striking.  For  in  accordance  with  the 
views  above  adopted,  that  all  the  strata  hitherto  discovered  in  the 
great  basin  of  the  United  States,  above  the  primary  rocks,  as  high  as 
die  coal  inclusive,  constitute  but  a  single  group,  of  which  we  have 
the  type,  in  the  Appalachian-  region  of  Pennsylvania,  developed  to 
an  extent  nowhere  equalled ;  it  must  be  obvious,  that  we  may  render 
subsidiary  to  our  own  researches,  the  explorations  made  and  making 
in  the  same  formations,  throughout  any  portion  of  the  widely 
expanded  area  to  which  so  large  a  part  of  our  own  Geology  apper- 
tains. 

But  the  most  interesting  of  all  the  considerations,  connected  with 
our  geological  position,  is  the  magnificent  picture  it  presents  of  our 
resources.     Embracing  a  territory  where  the  upper  or  coal  bearing 
rocks  of  the  great  ancient  secondary  basin  of  the  continent  terminate 
toward  the  east  and  north,  the  revolutions,  which  have  stripped  other 
Stales  of  those  treasures,  have  left  us  in  possession  of  some  of  the 
largest  and  most  richly  supplied  coal  fields  of  which  any  country  can 
boast.     When  we  regard  their  immense  extent,  comprising  either  the 
whole  or  a  part  of  the  area  of  thirty  counties,  out  of  the  fifty-four  in 
the  State,  and  the  wide  range  and  great  thickness  of  many  of  the 
coal  seams  ;  and  when  we  contemplate  the  amazing  variety  in  the 
character  of  the  mineral  itself,  showing  every  known  gradation  from 
camel  coal  to  anthracite,  fitting  it  thus  for  nearly  every  possible 
adaptation  in  the  arts,  or  as  a  fuel,  and  then  turn  our  attention  to  the 
geological  and  topographical  structure  of  the  regions,  affording  a 
ready  access  to*  their  most  secluded  districts,  we  behold  such  a  pro- 
digality of  happy  circumstances  as  may  well  inspire  exultation.     It 
is  estimated  that  the  anthracite  coal,  conveyed  to  market  from  our 
mines  m  the  course  of  the  past  year,  has  nearly  amounted  to  nine 
hundred  thoumnd  ton*,  yet  this  large  quantity  sinks  into  insignifi- 
cance, when  we  look  at  what  the  coal  trade,  even  in  the  next  ten 
years,  Is  destined  to  become.    If  we  turn  to  the  southern  anthracite 
basin,  the  present  seat  of  the  most  extensive  mining  operations  in 
the  State,  we  behold  a  mass  of  coal  measures,  nearly  sixty  miles  in 
length  and  two  in  average  breadth,  having,  in  the  middle,  an  aggre- 
gate thickness  of  good  and  available  coal  exceeding,  probably,  one 
hundred  feet.    When  we  consider  that,  from  this  basin  and  its 
branches,  above  780,000  tons  have  been  sent  to  market,  in  the  course 
of  the  past  year,  from  six  districts  only :  the  Nesquehoning,  the  Le- 
high Summit,  the  Tamaqua,  the  Pottsville,  the  Pine  Grove  and  the 
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Wiconisco  mines ;  and  when  we  reflect,  that  nearly  all  this  coal  has 
been  taken  from  the  strata  above  the  water  level,  below  which  hun- 
dreds, nay  thousands  of  feet  of  coal,  following  the  dip  of  the  seams, 
lie  still  untouched,  we  are  majje  aware  of  the  enormous  amount  of 
undeveloped  resources  in  this  coal  region  alone.  The  valuable 
mines  of  Tamaqua,  Pine  Grove  and  Wiconisco  are  only  waiting  for 
greater  facilities  of  access  to  the  important  markets  on  tide  naviga- 
tion, on  the  Delaware  and  Chesapeake,  to  augment  by  a  large  amount 
the  annual  supply. 

The  Beaver  Meadow,  Hazleton  and  contiguous  basins  bid  fair 
from  the  quantity,  quality  and  admirable  position  of  their  coal,  to 
become,  also,  on  a  large  scale,  successful  contributors  to  our  growing 
coal  trade. 

The  inexhaustible  possessions  of  the  Mahonoy  or  Shamokin  basin, 
one  of  the  richest  and  largest  of  all  the  Anthracite  coal  fields  of  the 
State,  are  hardly  yet  developed ;  but  so  soon  as  the  contemplated 
outlets  are  completed,  the  resources  of  this  single  valley,  in  which 
much  of  the  coal  is  of  very  superior  quality,  will  be  acknowledged 
to  form  a  most  important  item  in  the  mineral  wealth  of  Pennsyl- 
vania. 

To  all  these  deposits,  let  us  add  the  vast  supplies  of  coal  which 
fill  the  large  and  beautifully  constructed  basin  of  Wyoming  and  the 
Lackawanna.  Here  again,  when  we  regard  the  excellence  of  the 
coal,  its  great  abundance,  and  the  admirable  position  of  the  region, 
with  a  choice  of  outlets  and  a  boundless  market  toward  the  north, 
we  are  struck  with  astonishment  at  the  prospect. 

The  awakening  spirit  of  enterprize,  which  is  beginning  to  appre- 
ciate the  riches  of  our  numerous  coal  fields,  is  also  directing  itself,  in 
part,  to  the  other  great  mineral  staple  of  the  State — our  iron  ore. 

Few  regions  of  similar  extent  in  any  country  possess  this  invalu- 
able mineral  in  the  quantity  and  variety  under  which  it  exists  in 
Pennsylvania.  To  say  nothing  of  the  abundance  of  the  admirable 
pipe  ores  of  our  limestone  valleys,  or  the  equally  profuse  supply  of 
rich  argillaceous  ore  in  the  bituminous  coal  measures  west  of  the 
Allegheny  mountain,  and  viewing  merely  the  numerous  belts  of  the 
brown  calcareous  or  fossiliferous  ore  of  our  fifth  formation,  what  a 
picture  of  wealth  does  this  alone  present  to  stimulate  to  the  cultiva- 
tion of  the  useful  manufacturing  arts,  the  active  industry  of  our  citi- 
zens. 
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But  it  is  when  we  consider  our  various  kinds  of  ore  and  of  coal, 
under  one  view,  and  dwell  on  their  contiguity,  their  valuable  adapta- 
tions to  each  other,  and  then  their  exhausdess  abundance,  that  we 
acknowledge  with  what  a  lavish,  yet  studeous  hand,  nature  has 
scattered  these  two  great  sources  of  power,  prosperity  and  wealth 
through  Pennsylvania. 


CONCLUDING   REMARKS. 

In  my  first  annual  report  I  made  allusion  to  the  glaring  defective- 
ness of  the  present  State  map  of  Pennsylvania,  drawing  attention  to 
the  impediments  which  its  gross  errors  place  in  the  way  of  accurate 
geological  investigation,  and  mentioning  the  impracticability  of  de- 
lineating, with  any  approach  to  truth,  the  boundaries  of  the  strata, 
and  the  position  of  their  mineral  deposits  after  research  has  ascertain- 
ed them.  In  the  parts  of  the  State  to  which  the  examinations  of 
the  survey,  during  the  past  year,  have  been  more  particularly  con- 
fined, the  topography  of  the  map  appears  to  be  especially  erroneous ; 
a  fact  to  be  the  more  lamented,  as  great  advantages  would  arise  to 
the  anthracite  regions  of  the  State,  were  it  practicable  to  exhibit  upon 
the  map  an  exact  representation  of  the  intricate  features  of  this 
highly  important  division  of  our  geology. 

Should  the  Legislature,  at  some  future  day,  provide  for  the  con- 
struction of  an  accurate  map  of  the  State,  by  instituting  a  Trigono- 
metrical and  Topographical  Survey,  the  results  would  be  fraught 
with  extensive  benefits  to  almost  eve/y  branch  of  public  and  private 
enterprize,  and  would  reflect  lasting  credit  on  the  practical  wisdom 
of  Pennsylvania. 

All  which  is  respectfully  submitted. 

HENRY  D.  ROGERS. 

Philadelphia,  January  VttK  1838. 


GLOSSARY 

Or  THE  GEOLOGICAL   AND  OTHER    SCIENTIFIC    THEM*   EMPLOYED    IN 

THIS   REPORT. 


Extracted  from  Jfyelts  Principle*  of  Geotogy: 


Jtfaujkm* — Barth,  sand,  gravel,  stones,  and  other  transported  mat- 
ter, which  has  been  washed  away  and  thrbwhdown  by  rivers, 
floods,  or  other  causes,  upon  land'  riot  permanently  submerged 
beneath  the  waters  of  lakes-  or  seas.  Etym.  alluo,  to  wash 
upon. 

AmticKrud  Axit*~~U  a  rang*  of  hills,  or  a  valley,  be?  composed  of 
Strata,  which,  on  the  two  sides,  dip  in  opposite  directions,  the 
imaginary  line  that  lies  between  them,  towards  which  the  strata 
on  each  side  rise?  is  called  the  anticlinal  axis.  In  a  row  of  houses 
with  steep  roofs,  facing  the  south,  the  slates  represent  inclined 
strata*  dipping  north  and  south,  and  the  ridge  is  an  east  and 
west  anticlinal  axis. 

Argillaceous.— Clayey,  composed  of  clay.    Etym*  argUfa*  clay. 

Bitvmcn.-~M'mei9k  pitch,  of  which  the  tar-like  substance  which  is 
often  seen  to  ooze  out  of  the  Newcastle  coal  when  on  the  fire, 
and  which  makes  it  cake,  is  a  good  example.  Etym*  bitumen, 
pitch. 

Bituminous  <SAa&,~An  argillaceous  shale,  muck  impregnated  with 
bitumen,  which  is  very  common  in  the  coal  measures. 

Calcareous  itodfc.— Limestone.    Etym.  cab,  lime. 

Cakareous  <SJkir— Crystallized  carbonate  of  lime. 

Carbon— kn  undecomposed  inflammable  substance,  one  of  the 
sUnfle  elementary  bodies.  Charcoal  is  almost  entirely  com- 
posed of  it    Etym.  car  bo,  coal. 
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Carbonate  of  Ztme.— Lime  combines  with  great  avidity  with  carbo- 
nic acid,  a  gaseous  acid  obtained  fluid  when  united  with  water; 
-  and  all  combinations  of  it,  with  other  substances,  are  called 
Carbonates*     All  limestones  are  carbonates  of  lime,  and  quick 
lime  is  obtained  by  driving  off  the  carbonic  acid  by  heat. 

Carboniferous.— A.  term  usually  applied,  in  a  technical  sense,  to  an 
ancient  group  of  secondary  strata ;  but  any  bed  containing  coal, 
may  be  said  to  be  carboniferous.  Etym.  carbo,  coal,  and  fero, 
to  bear. 

Chert, — A  silicious  mineral,  nearly  allied  to  caicedony  and  flint,  but 
less  homogeneous  and  simple  in  texture.  A  gradual  passage 
from  chert  to  limestone,  is  not  uncommon. 

Coal  Formation. — This  term  is  generally  understood  to  foean  the 
same  as  the  Coal  Measures.  There  are,  however,  "  coal  for- 
mations "  in  all  the  geological  periods,  wherever  any  of  the 
varieties  of  coal  form  a  principal  constituent  part  of  a  group  of 
strata. 

Con/brmaWe,«-JvVhen  the  planes  of  one  set  of  strata  are  generally 
parallel  to  those  of  another  set  which  are  in  contact,  they  are 
said  to  be  conformable. 

Conglomerate,  or  Puddingstone. — Rounded,  water-worn  fragments 
of  rock  or  pebbles,  cemented  together  by  another  mineral  sub- 
stance, which  may  be  of  a.  silicious,  calcareous,  or  argillaceous 
nature.     Etym.  con,  together,  glomero,  to  heap. 

Crop  Out.— A  miner's  or  mineral  surveyor's  term,  to  express  the 
rising  up,  or  exposure  at  the  surface,  of  a  stratum  or  series  of 
strata. 

Crystalline.— The  internal  texture,  which  regular  crystals  exhibit 
when  broken,  or  a  confused  assemblage  of  ill-defined  crystals. 
Loaf-sugar  and  statuary-marble,  have  a  crystalline  texture.—* 
Sugar-candy  and  calcareous  spar,  are  crystallized. 

Denudation. — The  carrying  away  by  the  action  of  running  water  of 
a  portion  of  the  solid  materials  of  the  land,  by  which  inferior 
rocks  are  laid  bare.     Etym.  denudo,  to  lay  bare. 

Diluvium.— Those  accumulations  of  gravel,  and  loose  materials, % 
which,  by  some  geologists,  are  said  to  have  been  produced  by 
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the  action  of  a  diluvian  wave  or  deluge,  sweeping  over  the  sur- 
face of  the  earth.    Etyrru  diluvium,  deluge. 

Z#jo.— When  a  stratum  does  notiie  horizontally,  but  is  inclined,  the 
\  point  of  the  compass  towards  which  it  sinks,  is  called  the  dip  of 

*  the  stratum,  and  the  angle  it  makes  with  the  horizon,  is  called 

the  angle  of  dip  or  inclination. 

Encrini,  (plural  of  encrinus*)— Marine  animal  -bodies,  having  a  long 
f  jointed  stem,  the  joints  somewhat  resembling  small  buttons,  with 

a  central  perforation.     These  abound  in  the  lower  secondary 
rocks. 

Fault,  in  the  language  of  miners,  is  the  sudden  interruption  of  the 
continuity  of  strata  in  the  same  plane,  accompanied  by  a  crack 
or  fissure,  varying  in  width,  from  a  mere  line,  to  several  feet, 
which  is  generally  filled  with  broken  stone,  clay,  &c. 

Ferruginous.— Anything  containing  iron.     Etym.  ferrum,  iron. 

Formation.— k  group,  whether  of  alluvial  deposits,  sedimentary 
strata,  or  igneous  socks,  referred  to  a  common  origin  or  period. 

» 

FossiL — All  minerals  used  to  be  called  fossils,  but  geologists  now 
use  the  word  only  to  express  the  remains  of  animals  and  plants 
ibund  buried  in  the  earth.  Etym.  fossilis,  anything  that  may 
be  dug  out  of  the  earth. 

Gneiss. — A  stratified  primary  rock,  composed  of  the  same  materials 
as  granite,  but  having,  usually,  a  larger  proportion  of  mica,  and 
a  laminated  texture.     The  word  is  a  German  miner's  term. 

Gypsum.*— A  mineral,  composed  of  lime  and  sulphuric  acid,  hence 
called  also  sulphate  of  lime.  Plaster  and  stucco  are  obtained, 
by  exposing  gypsum  to  a  strong  heat.  It  is  found  so  abundantly 
near  Paris,  that  Plaster  of  Pans  is  a  common  term  in  this  coun- 
try, for  the  white  powder  of  which  casts  are  made. 

ZowuVw?.— Latin  for  plates  ;  used  in  geology,  for  the  smaller  layers, 
of  which  a  stratum  is  frequently  composed. 

Jl/tca.— A  simple  mineral,  having  a  shining  silvery  surface,  and  capa-  1 

ble  of  being  split  into  very  thin  elastic  leaves,  or  scales.     It  is  ' 

often  called  talc  in  common  life,  but  mineralogists  apply  the 
term  talc  to. a  different  mineral.     The  brilliant  scales  in  granite, 
.    are  mica.    Etym,  mico,  to  shine. 
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•t  glossary. 

Orjgartic  Remains.— The  remain*  of  animate  and  plan©  (organized 
bodies)  found  in  a  fossil  statei 

O&ide.— The  combination  of  a  metal  with  oxygen ;  rust  is  oxide  of 
iron. 

Oxygen.— One  of  the  constituent  parts  of  the  air,  or  the  atmosphere ; 
that  part  which  supports  life.  For  a  further  explanation  of  the 
word,  consult  elementary  works  on  ehemistry. 

Producta.— An  extinct  genus  of  fossil  bivalve  shells,  occurring  only 
in  the  older  secondary  rocks.  It  is  closely  allied  to  the  living 
genus  Terebratula. 

Pyrites.— (Iron.)— A  compound  of  sulphur  and  iron,  found  usually 
in  yellow  shining  crystals,  like  brass,  and  in  almost  every  rock 
stratified  and  unstratified.  The  shining  metallic  bodies,  so  often 
seen  in  common  roofing  slate,  are  a  familiar  example  of  the 
mineral. 

Quartz.— -A  German  provincial  term,  universally  adopted*  in  scien- 
tific language,  for  a  simple  mineral  composed  of  pure  silex,  or 
earth  of  flints :  rock-crystal  is  an  example. 

Sandstone. — Any  stone  which  is  composed  of  an  agglutination  of 
grains  of  sand,  whether  calcareous,  silieieue,  or  of  any  other 
mineral  nature. 

#ttwtw.~Thin  layers*  which  separate  two  strata  of  greater  magni- 
tude. 

Secondary  Strata.— -An  extensive  series  of  the  stratified  rocks,  which . 
compose  the  crust  of  the  globe  with  certain  characters  in  com- 
mon, which  distinguish  them  from  another  aeries  below  them, 
called  primary 9  and  from  a  t&id  aerie*  above  thenar  eajled  ter- 
tiary. 

Shale. — A  provincial  term,  adopted  by  geologists,  to  express  an  indu- 
rated slaty  clay.    Etym.  German,  schalenx  to  peel,  to  split, 

Shingle. — The  loose  and  completely  water- worn  gravel  on  the  sea 
shore. 

Silex  or  Silica. — The  name  of  one  of  the  pure  earths,,  being  the 
Latin  word  for  flint,  which  is  wholly  composed,  of  thai  qarth- 

Stticious.— Of  or  belonging  to  the  earth  of  flint.  Etym.  silex* 
which  see.    A  silicious  reek  k  one  mainly  composed  pf  silex. 
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Stalactite.— When  water  holding  lime  in  solution,  deposits  it  as  it 
drops  from  the  roof  of  a  cavern,  long  rods  of  stone  hang  down 
like  icicles,  and  these  are  called  stalactites. 

Stalagmite.— -When  water,  holding  lime  in  solution,  drops  on  the 
floor  of  a  cavern,  the  water  evaporating  leaves  a  crust,  composed 
of  layers  of  limestone :  such  a  crust  is  called  stalagmite,  in  op- 
position to  stalactite,  which  see. 

Strata,  Stratum.~When  several  rocks  lie  like  the  leaves  of  a  book, 
one  upon  another,  each  individual  forms  a  stratum;  strata  is 
the  plural  of  the  word.  Etym.  Stratum,  part  of  a  Latin  verb, 
signifying  to  strew  or  lay  out. 

Artie.— The  direction  or  line  of  bearing  of  strata,  which  is  always 
at  right  angles  to  their  prevailing  dip. 

Synlinical  arts.— When  the  strata  dip  in  opposite  directions  towards 
a  common  central  imaginary  line,  it  is  called  a  synclhucal  line, 
or  axis. 

Thin  out. — When  a  stratum,  in  the  course  of  its  prolongation  in 
any  direction,  becomes  gradually  less  in  thickness,  the  two  sur- 
faces approach  nearer  and  nearer;  and  when  at  last  they  meet, 
the  stratum  is  said  to  thin  out,  or  disappear. 

Zoophytes.— -Corals,  sponges,  and  other  aquatic  animals  allied  to 
them,  so  called  because,  while  they  are  the  habitation  of  ani- 
mals, they  are  fixed  to  the  ground,  and  have  the  forms  of  plants. 
From  two  Greek  words,  signifying  animal  and  plank 
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Secretary's  Omens, 

Harrisburg,  February  rft,  1 89ft 

Sirs— I  have  received  the  third  annual  report  of  the  State  Geolo- 
gist, which  is  herewith  transmitted,  in  compliance  with  the  acts  of 
Assembly  on  the  subject  of  a  Geological  survey  of  the  state* 

And  am,  respectfully, 

FR.  R.  8HUNK, 
Secretary  of  the  Commonwealth* 
Hon.  Cbarx.es  B.  Penrose, 

Speaker  of  the  Senate. 


REPORT, 


To  the  Secretary  of  the  Commonwealth  of  Pennsylvania: 

Sir  : — I  beg  leave  to  transmit  through  you  to  the  Legislature,  the" 
following  report  of  the  operations  of  the  Geological  survey  of  the* 
State  during  the  past  year. 

In  accordance  with  the  views  s*et  forth  and  adopted  in  my  two 
preceding  annual  reports,  I  shall  confine  myself  to  an  account  of  the 
progress  which  has  been  made  in  the  field  explorations  and  other 
work  of  the  survey,  and  to  a  general  description  of  the  parts  of  the 
State  which  have  recently  been  under  examination,  intending  to  re- 
serve, as  heretofore,  the  principal  portion  of  the  details  collected, 
with  a  view  of  submitting  them  to  the  public  in  a  more  useful  and 
intelligible  shape,  in  a  filial  and  comprehensive  description  of  our 
mineral  resources  at  the  dose  of  the  investigation. 

The  requisite  time  will  thus  be  gained  for  completing  the  maps 
and  the  numerous  illustrative  drawings,  some  of  which  are  now  in 
hand  and  will  be  found  indispensable  to  a  full  and  clear  understand- 
ing of  our  Geology.    Until  this  species  of  illustration,  so  indispen- 
sible  to  a  correct  idea  of  the  innumerable  local  details  involved  in  a 
complete  delineation  of  our  formations,  can  be  presented,  the  most 
eopious  descriptions  must  fail  to  impart  more  than  a  very  inadequate 
and  erroneous  notion  of  many  intricate  and  curious  feature*  connect- 
ed with  the  distribution  of  our  strata,  and  the  situation  and  range  of 
their  contained  mineral  deposrtes.    Between  the  season,  when  the 
specimens  of  ores  and  other  materials  collected  for  analysis  are 
gathered  in,  and  the  period  for  presenting  the  annual  report  on  the 
survey,  the  interval  is  too  brief  for  completing  the  chemical  exami- 
nations which  are  so  necesbary  to  a  thorough  knowledge  of  their 
economical  value ;  and  this  constitutes  another  reason  for  omiting 
numerous  minute  local  references  whieh  would  possess  but  half  their 
usefulness  if  unaccompanied  by  a  statement  of  the  chemical  compo- 
sition of  the  various  substances  met  with. 
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CHAPTER  L 
V  the  sections  or  the  state  which  save  eeem  e**j.ore» 

DURING  Tin  PACT  TEAR. 

With  a  view  to  expedite  the  Geological  survey  as  far  as  compati- 
ble with  accuracy,  in  the  determinations,  end  for  the  purpose  of 
giving  to  all  districts  of  the  State  alike,  the  advantages  of  an  early 
examination^  the  last  Legislature  authorized  an  increase  in  the  num- 
ber of  assistants  in  the  corps,  adding  six  assistants,  and  a  draughts* 
man.  Bat  little  delay  has  been  incurred  in  procuring  individuals  of 
requisite  talents  to  fill  the  places  thus  created,  and  when  the  spring 
was  sufficiently  opened  to  permit  a  renewal  of  Our  investigations  in 
the  field,  the  corps  of  assistant*  was  complete,  with  the  exception  of 
two  whose  services  were  secured  after  the  lapse  of  a  few  weeks. 

It  now  embraces  in  all,  nine  Geological  assistants,  four  of  whom* 
feaakely,  Messrs.  HarvsyJB.  Hoix,  Alexander  M'Kinley,  Charles 
JB.  Trego  and  James  D.  Whslpley,  hold  their  places  under  former 
acts;  the  tother  five,  namely,  James  T.  Home,  Dr.  Jackson,  Johk 
C.  M'Kinnev,  Peter  W.  Shabffer  and  Townsend  Ward,  hav* 
ing  been  appointed  under  the  recent  law.  There  are  moreover  two 
chemical  assistants,  Dr.  Robert  E.  Rogers,  appointed  under  the 
first  act,  and  Martin  Boye,  under  the  late  one. 

Greatly  aided  in  my  plans  for  a  speedy  and  general  exploration  of 
the  State  by  this  important  addition  to  the  number  of  my  assistants* 
I  proceeded  without  delay,  to  re-organize  the  operations  of  the  survey 
so  as  to  extend  our  investigations  to  variotts  districts  not  before  ex* 
acpined,  and  to  explore  in  detail  a  much  larger  territory  than  could 
have  been  submitted  to  observation  with  the  limited  number  of  assis- 
tants previously  employed,  and  what  must  he  considered  as  of  equal 
consequence,  to  impart  to  the  developments  which  are  made>  a  pro* 
portkmably  increased  degree  of  minuteness  and  accuracy* 

Previously,  our  researches  had  been  chiefly  confined  to  one  dis> 
trict  of  the  State,  namely,  that  which  is  included  between  the  South 
mountain,  and  the  foot  of  the  Allegheny  mountain,  and  between  the 
Susquehannaand  the  Delaware  rivers,  being  directed  more  particular* 
ly  to  the  minute  investigation  x>f  the  several  anthracite  coal  field* 


Encouraged,  however,  by  the  additional  aid  provided  by  the  Legis* 
lature,  I  have  distributed  the  corps,  as  far  as  practicable,  over  the 
whole  State,  assigning  a  different  district*  to  each  person,  or  to  two 
together  as  the  extent  and  intricacy  of  the  region,  or  the  limited  num* 
ber  of  the  assistants  suggested.  Accordingly,  the  whole  surface  to 
be  explored,  was  divided  into  six  districts,  naturally  separated  by  tofc 
erably  well  marked  boundaries,  both  Geographical  and  Geological. 

The  firtt  of  these  divisions  includes  all  the  counties  lying  south 
and  east  of  the  Kittatinny  valley,  embracing  Philadelphia  county, 
Delaware,  Bucks,  Montgomery,  Chester,  Lancaster,  York,  Adams* 
and  parts  of  Lehigh,  Berks  and  Dauphin  counties.  Mr.  HoH  has  as- 
sisted in  the  investigation  of  part  of  this  region,  lying  between  the 
Schuylkill  and  Susquehanna  rivers,  while  Mr.  Boye  aided  me,  du* 
ring  a  part  of  the  season,  in  the  country  lying  between  the  Schuyl- 
kill and  the  Delaware.  The  counties  of  York  and  Adams  were 
not  embraced  in  the  operations  of  the  season,  nor  was  it  in  our  pow* 
er  to  traverse  more  than  about  one  half  of  the  other  counties  enu- 
merated. 

The  second  district  comprises  the  north-eastern  part  of  the  Appa> 
lachian  region  of  the  State,  or  all  that  part  of  our  territory  which  is" 
embraced  between  the  north-western  base  of  the  South  mountain 
and  the  south-eastern  base  of  the  Allegheny  mountain,  and  between 
the  Delaware  and  Susquehanna  rivers,  terminating  on  the  latter  at 
Muncey  creek.  This  district,  the  seat  of  the  operations  of  the  pre* 
vious  year,  had  already  received  a  considerable  share  of  investigation* 
though  the  amount  of  time  devoted  to  it  had  been  insufficient  for 
that  detailed  and  thorough  examination  of  the  several  anthracite 
basins  which  these  obviously  require,  both  from  their  pre-eminent 
public  importance  and  from  the  minute  and  intricate  relations  of  their 
numerous  beds  of  coal.  It  was  deemed  advisable,  therefore,  to  con- 
tinue the  work  of  developing  these  coal  basins,  with  as  large  all 
amount  of  assistance  as  the  claims  of  the  several  other  quarters  of 
the  State  would  justify  I  accordingly  devolved  the  important  task  of 
exploring  the  south-eastern  and  middle  coal  regions  to  Mr.  Whelpley, 
aided  by  Mr.  Shaeffer,  who  were  facilitated  in  executing  numerous 
detailed  measurements  by  competent  surveyors,  whose  services  were 
procured  for  the  occasion. 

It  is  conceived,  however,  that  at  least  another  year  wiU  be  requited 
'  before  a  multitude  of  local  points  of  structure,  still  obscurely  under* 
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■toed  and  upon  a  precise  knowledge  of  which  the  successful  tracing 
of  the  coal  must  much  depend,  can  satisfactorily  be  made  known. 

The  south-western  half  of  the  Appalachian  region,  or  that  included 
between  the  Susquehanna  river  and  the  state  line  of  Maryland,  and 
between  the  South  mountain  and  the  Allegheny  mountain,  consti- 
tutes our  third  Geological  sub-division  of  the  State,  and  presents  in 
its  complicated  topography,  and  in  the  numerous  rich  depositee  of 
iron  ore  distributed  over  many  of  its  curiously  constructed  valleys, 
a  wide  field  for  investigation,  requiting  close  and  patient  research. 
The  assistants  who  have  been  aiding  me  in  the  investigation  of  this 
difficult  region,  are  Mr.  M'Ktnley  and  Dr.  Jackson,  who,  during  the 
season,  have  explored  in  detail  nearly  all  of  that  part  of  the  district 
which  includes  portions  of  the  counties  of  Union,  Lycoming  -and 
Centre. 

That  important  half  of  the  State  which  is  bounded  on  the  south- 
east by  the  main  ridge  of  the  Allegheny,  on  the  north  by  the  State 
of  New  York,  and  on  *the  west  by  Ohio,  embracing  nearly  all  the 
bituminous  coal  fields  of  Pennsylvania  in  a  series  of  closely  con- 
nected basins,  was  also  sub-divided  into  three  districts.  These, 
however,  are  less  distinctly  separated  by  theii  Geological  structure 
and  resources  than  the  division  before  traced.  One  of  the  districts 
alluded  to,  which  I  shall  call  the  fourth  in  the  State,  takes  in  the 
whole  country  between  the  base  of  the  Allegheny  mountain  on  the 
south-east  and  Chesnut  ridge  or  west  Laurel  Hill  on  the  north-west,  . 
extending  from  the  Maryland  state  line  to  the  Bellefonte  and  Brook- 
ville  road.  In  the  arduous  task  of  exploring  this  very  interesting, 
but  wild  and  forest  country,  I  devolved  the  details  of  the  examina- 
tions upon  Mr.  Trego,  who  was  aided  by  Mr.  Ward.  A  large  por- 
tion of  the  southern  half  of  this  region  has  been  explored,  probably 
with  as  much  minuteness  as  the  wild  and  wooded  character  of  the 
surface  would  permit,  while  other  sections,  especially  the  northern 
fialf,  will  demand  a  considerable  amount  of  additional  research,  be- 
fore a  sufficiently  clear  view  of  the  situation  and  extent  of  the  min- 
eral wealth  of  the  district  can  be  acquired. 

* 

The  fifth  district  comprises  nearly  all  the  counties  lying  west  of 
Chesnut  ridge,  and  of  a  line  prolonged  north  from  its  northern  ex- 
tremity along  the  eastern  county  line  of  Armstrong  and  Venango, 
and  thence  through  Warren  to  the  state  line  of  New  York.  In  order 
to  secure  as  speedily  as  possible  a  developement  of  this  part  of  our  „ 


9 

State  so  highly  endowed  In  its  Geological  resources,  I  divided  it  for 
the  season  into  two  sections,  assigning  to  Mr.  M'Kinney  the  duty  of 
aiding  me  in  exploring  the  southern  half  and  to  Mr.  Hodge  the  same 
duty  in  regard  to  the  northern  portion.  In  that  portion  of  the  dis- 
trict lying  south  of  the  Allegheny  and  Ohio  rivers,  about  one  half  of 
the  data  necessary  to  a  thorough  understanding  of  its  economical 
geology  or  useful  mineral  resources  have  been  collected,  while, 
throughout  the  rest  of  this  extensive  western  region,  a  rather  less 
degree  of  progress  has  been  made,  in  consequence  of  my  not  pro- 
curing the  services  of  Mr.  Hodge  until  the  two  first  months  of  the 
season  had  elapsed. 

The  sixth  and  last  division  of  the  State,  includes  all  those  parts  of 
Luzerne,  Lycoming  and  Centre  counties,  which  lie  north  or  north- 
west of  the  base  of  the  Allegheny  mountain;  also  the  northern  two- 
thirds  of  Clearfield  and,  Jefferson,  the  eastern  half  of  Warren,  and 
the  whole  surface  of  M'Kean,  Potter,  Tioga  and  Bradford  counties. 

The  five  large  sections  of  the  State  previously  enumerated,  en- 
grossed the  attention  of  all  the  assistants  in  the  survey  and  a  very 
large  share  of  my  own  time,  the  remaining  portion  of  which  was 
sperit  in  parts  of  the  region  last  designated.    It  was  not  practicable, 
therefore,  to  undertake  during  the  season  a  regular  survey  of  the  ex- 
tensive counties  in  the  northern  part  oi  the  State,  which,  throughout 
more  than  four-fifths  of  its  surface,  is  an  unbroken  wilderness,  requi- 
ring for  the  examination  of  its  little  known,  but  inexhaustible  re- 
sources, a  party  specially  equipped  with  tents  and  other  accommo- 
dations for  subsisting  in  and  traversing  its  dense  forests.    The  extent 
of  my  observations  in  this  quarter  of  the  State,  has  consisted  in  a 
personal  reconnoisance  made  during  a  few  weeks  m  parts  of  Warren, 
M'Kean,  Jefferson,  Clearfield  and  Centre  counties,  with  a  view  of 
ascertaining  the  best  mode  of  overcoming  the  peculiar  difficulties 
which  the  wilderness  character  of  the  region  presents  to  accurate 
Geological  researches,  and  of  planning  for  the  future  seasons  of  the 
survey  a  systematic  exploration  of  its  well-stored  coal  fields.   Enough 
was  discovered  of  the  Geological  structure  and  peculiar  topography 
of  this  portion  of  country,  to  enable  me  to  determine  the  most  eligi- 
ble method  of  conducting  a  detailed  examination,  and  to  authorize 
the  conviction,  that  the  real  extent  and  position  of  its  mineral  wealth 
can  be  satisfactorily  ascertained,  within  a  period  as  brief  as  will  be 
wanted  for  the  survey  of  the  other  districts  of  the  State. 
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Many  moons  suggested  the  propriety  of  distributing  the  corps  of 
assistants  in  the  manner  above  designated.  It  was  desirable  to  afford 
ts>  every  part  of  the  commonwealth,  as  far  as  practicable,  the  advan- 
tages of  an  early  survey  of  its  own  peculiar  mineral  resources,  and 
a  simultaneous  exploration  of  several  districts  is  obviously  the  only 
mode  by  which,  in  a  limited  number  of  years,  the  requisite  degree  of 
precision  can  be  attained*  Each  district  has  a  more  or  less  different 
class  of  depositee  disposed  in  a  special  order,  not  to  be  witnessed 
elsewhere ;  it  has  also  a  different  topography,  which  when  adequate- 
ly studied  affords  oftentknes  a  valuable  clue  in  tracing  its  mineral 
depositee ;  while,  on  the  one  hand,  it  has  its  peculiar  difficulties  that 
demand  much  local  knowledge  to  surmount,  and  on  the  other,  fea- 
tures calculated  to  lead  to  useful  discoveries,  if  familiarly  understood. 
By  allotting,  therefore,  a  particular  range  of  country,  as  far  as  possible, 
to  «ach  individual  in  the  corps,  and  restricting  his  explorations  to  thai 
alone,  until  he  shall  have  mastered  Ha  geology  and  mineral  resources 
in  all  their  local  details,  ail  important  economy  of  time  is  effected, 
and  increased  accuracy  in  the  results  is  insured. 

Having  adopted  this  system,  my  own  duties  have  consisted  in 
visiting  every  district  several  times  in  the  season*  in  regular  rotation, 
and  in  personally  superintending  the  explorations  as  they  proceeded* 
This  plan  tends  to  remove  the  difficulties  in  the  investigation  as  they 
arise,  by  contributing  the  experience  and  information  gained  in  the 
other  quarters  of  the  State  to  any  particular  case  to  which  they  may- 
apply.  It  enables  me  also,  without  loss  of  time,  to  institute  when 
necessary  a  iresh  series  of  measurements,  or  if  the  work  be  much 
retarded  by  local  intricacies,  such  as  occasionally  occur,  to  concen- 
trate an  increased  number  of  assistants  to  the  point.  While  thus 
superintending  and  directing  these  investigations,  I  deem  it  my  duty 
to  review  in  person  every  portion  of  the  field  explored,  which  pos- 
sesses the  least  share  of  practical  or  scientific  interest ;  so  as  to  be 
able,  while  checking  the  results  of  the  assistants,  to  satisfy  myself  by 
personal  observation  of  the  facts  and  conclusions  with  which  they 
continually  furnish  me. 
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CHAPTER  II. 

/ 

*  GENERAL  8KKTCH  OF  THE  OPERATIONS  OF  THE  SUEVBY  IW  THE 
TltffcCfS  flOOTMMEArr  OF  THE  AU.K0HS1VY  MbtttTTAItf. 

SECTION  1. 


yy  f  Ae  yfrtf  *r#etftA*ea*fer*  district,  embracing  the  ee^niry  tying 
i     to  Me  eeuf  ft-e*tf  0/  ffce  JRttatinny  vaBty. 

The  southeastern  or  first  district  in  die  foregoing  Zoologies!  div*» 
siion  of  the  State,  comprehends  ail  the  region  whieh  Uerto  die  south* 
east  of  the  great  limestone  belt  which  ranges  through  the  Kittatinny 
or  Cumberland  vaHey,  or  in  other  words*  it  is  bounded  on  the  •north* 
west  by  the  north-western  base  of  the  chain  of  hills  called  the  South 
mountain.  The  recks  which  appertain  to  this  populous  and  highly 
lavored  section  of  oar  State  are  of  several  descriptions,  as  follow** 
eaeh  presenting  several  varieties  and  embracing  minerals  of  more  or 
less  utility  and  interest.  First,  various  species  of  the  so  called  pri- 
mary stratified  rocks,  «s  gneiss,  ..mica  slate,  talc  slate,  xxystalline 
limestone  or  marble;  serpentine,  dee. 

Secondly*  unstrathled  crystalline  rocks  rf  undoubted  igneous 
wigia,  as  granite  and  sienite,  both  of  them  usually  in  thin  veins,  end 
also  greenstone,  basalt  and  other  species  of  trap  rock  penetrating  and 
werlapping  the  primary  and  secondary  strata  m  dykes  and  ridges  of 
^considerable  magnitude. 

r- 

Thirdly,  rocks  of  sedimentary  origin  of  the  class  called  secondary* 
Some  of  these  claim  identity  with  the  lower  formations  *of  the  great 
Appalachian  series  of  strata,  more  fully  developed  throughout  the 
Test  of  our  State,  to  the  north  and  west  of  the  South  mountain,  while 
others  belonging  to  depositees  of  a  -somewhat  more  modern  era,  their 
materials  having  been  brought  together  after  the  strata,  embracing  all 
•our  coal  seams,  were  upheaved  to  form  part  of  'the  dry  land.  Of 
the  former  are  the  sandstones  designated  as  formation  No.  I,  of  our 
Appalachian  series ;  these  compose  ateonsiderable  portion  of  the  rocks 
of  the  South  mountain.  Next  the  limestones  or  formation  II,  of  the 
same  series;  these  occupy  nearly  all  the  central  tracts  of  Lancaster 
•county*    Lastly,  the  slats  of  formation  HI,  identical  with  the  elate 


ittcfs  of  the  north-west  side  of  the  Kittatinny  valley,  But  confined  uv 
this  district  to  a  few  small  valleys  subordinate  to  the  chain  of  hills  io» 
lhat  part  of  the  range  which  is  east  of  the  Schuylkill  river. 

The  other  group  of  secondary  rocks  in  this  district  composes  red 
shales,  and  red  and  grey  sandstones^  and  several  varieties  of  conglo- 
merate, all  belonging  to  one  series  of  depositee  of  a  date  posterior  to 
the  coal,  and  oceupying  a  long  and  irregular  trough  extending  across* 
the  State  from  Maryland  to  New  Jersey,  through  the  counties  of 
Adams,  York,  Dauphin,  Lebanon,  Lancaster,  Berks*.  Chester,  Mont" 
gomery  and  Bucks.  To  these  rocks  I  propose  to  give  the  name 
(for  convenience  sake)  of  middle  secondary  strata,  in  contradistinc- 
tion to  the  Appalachian  formations  on  the  one  hand,-  which  are  une- 
quivocally our-  lowest  secondary  formations,  and  on  the  other  hand 
to  the  green  sand  depo&ites  of  New  Jersey,  Delaware  and  some  of 
the  southern  states  which  constitute  the  uppermost  secondary  strata- 
of  our  country. 

The  primary  rocks  of  Pennsylvania*  which  are  confined  exclusive-* 
ry  to  this  south-eastern  division  of  the  State,  are.  spread  over  a  very 
limited  area,  probably  not  exceeding  one-fifth  of  the  surface  of  the 
district.  They  extend  in  two  distinct  and  narrow  belts,  from  the 
Delaware  rive*  to  the  Maryland  state  liner  occurring  in  the  south- 
eastern tract  in  one  continuous  range,  but  appearing  in  the  north- 
western one  only  in  insulated  patches  in  the  chain  of  kills  called  the 
South  Mountain. 

The  more  southern  of  these,  belts-  commences  at  a  spot  in  News 
Jersey  about  six  miles  north-east  of  Trenton,  where  the  primary 
rocks  emerge  from  beneath  the  overlapping  red  strata  of  the  middle 
secondary  series.  Commencing  in  a  narrow  point,  they  gradually 
expand  in  width  as  they  range  south-westward  along  the  southern 
border  of  the  State  and  the  adjacent  parts  of  Delaware  and  Maryland. 
The  south-eastern  margin  of  these  primary  rocks  crosses  the  Delaware 
river  a  little  below  the  bridge  at  Trenton,  and  passes  by  Bristol,  Phi- 
ladelphia,  Chester  and  Wilmington,  keeping  parallel  with  the  general 
course  of  the  river,  separated  from  it  by  a  narrow  fringe  of  overlap- 
ping diluvial  and  alluvial  deposited  of  rarely  more  than  a  single  mile 
in  width,  The  northern  margin*  commencing  at  the  same  point  in 
New  Jersey,  crosses  the  Delaware  about  a  mile  and  a  half  above 
Trenton,  and  stretches  in  a  somewhat  undulating  line  south  of  west 
«e  as  to»me*t  the  Schuylkill  about  two  miles  below  Norristown  and 


13 

tike  Susquehanna  at  Turkey  Hill,  below  Columbia.  Between  the 
Susquehanna  and  the  Maryland  state  line,  its  course  is  rather  more 
tsouth-  westerly. 

.Hie  long  wedge-shaped  tract  here  delineated,  has  not  as  yet  been 
traversed  with  a  view  to  that  minute  and  systematic  examination 
which ^t  demands.  It  offers  for  GeologicaL  exploration  many  useful 
and  interesting  materials,  among  which  are  belts  of  gneiss  and  sienjtic 
*trap  rock  Tor  building,  with  a  formation  of  crystalline  marble  in 
much  request  "for  the  higher  purposes  of  architecture,  besides  many 
exposures  of  serpentine  beds  of  whetstone  and  localities  of  valuable 
-and  curious  minerals,  such  as  the  ores  of  iron,  manganese  and  chrome. 
The  investigation  of  the  Geology  of  this  belt  of  country  and  its  min- 
eral Contents,  will  form  a  part  of  the  business  of  the  survey  during  the 
fBpproaching  season.  The  primary  rocks  of  the  South  mountain 
tihow  themselves  principally  in  the  part  of  'the*  chain  which  lies  be- 
4ween  the  Delaware  and  Schuylkill  rivers.  They  are  largely  de- 
veloped throughout. all  that  portion  of  the  same  range  of  hills  which 
crosses  New  Jersey  and  New  York  under  .the  name  of  the  Highlands, 
Jbut  they  gradually  disappear  in  going  south-westward  after  we  enter 
Pennsylvania,  especially  as  we  approach  the  Schuylkill. 

Between  the  two  above  mentioned  fivers,  the  South  mountains 
"Contain  both  the -primary  rocks  and  the  lowermost  formations  of  our 
iower  secondary  or  Appalachian  series,  or  in  other  words,  the  sand- 
stone which  I  have  designated  in  my  last  annual  report  as  formation 
;No.  I,  the  limestone,  formation  II,  and  a  little  of  the  slate,  formation 
HI ;  'west  of  the  Schuylkill,  there  is  an  insulated  tract  of  primary 
jrocks  occupying  an  area  of  about  nine  miles  in  length  by  two  and  a 
Jialf  in  width,  commencing  at  a  point-about  seven  miles  west  of  Read- 
ing and  ranging  along  the  southern  side  of  Millbough  hill,  through 
a  small  part  of  Berks  and  the  adjacent  corners  of  Lancaster  acid  Leb~ 
.anon. 

There  are  a  few  other  very  limited  patches  of  the  primary  rocks, 
>  *o*nfined  generally  io  the  summits  of  the  sandstone  ridges  through 
which  they  seem  to  have  been  protruded  by  the  agency  of  those  sub- 
terranean forces  of  elevation,  which  have  lifted  up  those  hills  an* 
•tilted  their  strata  into  the  inclined  attitudes  in  which  we  behold  them. 
Some  of  these  occur  in  the  chain  between  Allentown  and  Reading. 
That  part  of  the  South  mountain  which  lies  between  Adams  and 
£rankkn  counties,  and  which  is  a  prolongation  of  the  Blue  ridge  4f 
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Virgin)*,  embraces  a  far  larger  proportion  of  primary  rocks,  But 
Geology  and  Mineralogy  have  not  yet  been  examined ;  lhe  exploi 
tion  of  those  counties  in*  the  district^  which  lie  south-west  of  the- 
Susquehanna,  having  been  unavoidably  deferred,  until  the  coming  sea- 
son. 

lrtm  o*t*  in  the  primary  toclu  of  th%  SotttJk  mom&dn. 

Cry  talkie  magnetic  iron  oie  accompanies  the  gneiss  rocks  of  the- 
South  mountains  in  our  State  in  several  places,  though  the  veins  are* 
much  less  frequent  and  extensive  than  in  the  same  formation  m  New 
Jersey..  At  Durham,  optthe  Delaware,  if  exists  in  considerable  quan- 
tity, to  all  appeamnce  in  the  form  of  regular  veins  of  injection,  but 
these  mines  have  not  been  wrought  foe  many  years*. 

At  Mount  Pleasant,  in  Colebrookdafe  township,  Berks  county,  the- 
ore  is  extensively  excavated*  It  would  appear  to  lie  in  beds,  or 
lather  in  regular  veins*  and  te*be  in  troth,  the  magnetic  ore  of  igne- 
ous origin,  in  a  rotten  and  decomposed  condition*. 

Between  the  northern  margin  of  the  southern  tract  of  primary 
rocks,  and  the  Kittatinny  valley,  nearly  the  whole  surface,  with  the 
exception  of  Smifed  patches  of  primary  strata  in  the  South  moun- 
tains,, comprehending  most  of  the  hills  of  that  ehaki,  and  the  wide- 
plains  spreading  southwards  from  them,  consists  of  the  two  great: 
formations  at  the  bottom  of  our  lower  secondary  series  and  the  over- 
fying"  red  rocks  of  the  middle  secondary  group. 

8AND8T0NE  FORMATION  NOi.  L. 

The  white  and;  grey  sandstone  (formation  I,)  which  rathe  lower- 
most of  the  two  former,  occurs  abundantly  in  the  Sooth  mountain* 
from  the  neighboihood  of  Allentown  to  the  Schuylkill  at  Reading.. 
In  Northampton  and  the  eastern  corner  of  Lehigh,  the  sandstone, 
though  occasionally  met  with  on  the  flanks  ofithe  hills,  is  subordi- 
nate in  importance  to  the  gneiss  and  other  primary  rocks  upon  which 
k  rests;  but  in  Earl  township,  Berks  county,  it  forms  most  of  the 
higher  hills.  Between  the  Schuylkill  and  Susquehanna*  rivers  this 
rock  is  largely  developed  in  several  ridges ;  it  forms  the  mass  oft 
Millbougb  hill  near  Womelsdorf,  reposing  upon  the  gneiss  rocks- 
that  lie  to  the  south  and  sustaining  in?  its  turn  the  limestone  strata^ 
of  the  Kittatinny  valley.  The  relative  portions  of  these  three  for- 
mations are  here  welt  exposed     It  entirely  covers  the  flanks  and  the 
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summit  of  the  ridge  called  the  Welch  mountain,  in  the  eastern  cor- 
ner of  Lancaster  and  the  adjacent  parts  of  Chester  counties.  This 
uplifted  belt  commences  about  three  and  a  half  miles  east  of  ftf  organ- 
town,  and  terminates  a  little  south  of  New  Holland,  having  a  length 
of  about  fifteen  miles.  On  the  south  it  lies  upon  the  gneiss,  the  line 
of  junction  between  the  two  rocks  following  the  foot  of  the  ridge, 
while  on  the  north  it  is  covered  by  the  limestone  which  overlaps  it 
to  the  very  base  of  the  hill.  West  of  Churehtown,  in  Lancaster 
county,  the  sandstone  has  been  brought  to  the  surface,  through  the 
overlying  limestone  strata,  in  a  little  insulated  hill,  about  one  mile 
in  length,  and  it  forms  another  very  similar  low  ridge  of  about  the 
same  dimensions  near  Neffsville,  where  its  strata  dip  away  in  oppo- 
site directions  from  the  summit  of  the  hill,  forming  thus  an  anticlinal 
axis,  as  it  is  termed,  along  its  centre.  Again,  in  the  western  part  of 
Lancaster  county,  this  sandstone  has  been  protruded  through  fife 
limestone  in  the  form  of  a  bold  ridge  of  hills  which  crosses  the  Sus- 
quehanna between  the  towns  of  Columbia  and  Marietta.  The  most 
eastern  exposure  of  the  rock  in  this  tract,  is  near  the  village  of 
Hempfield,  three  and  a  half  miles  from  Lancaster,  from  whence  the 
northern  border  of  the  stratum  extends  northward  for  about  a  mile  to 
the  White  Horse  tavern,  and  thence  sweeps  westward  and  southwest- 
ward,  following  up  the  valley  of  KaufFman's  run,  from  which  it 
stretches  nearly  Westward  to  the  mouth  of  the  Ohickasalungo  creek. 
Its  southern  edge  passes  the  village  of  Mount  Pleasant,  whence  it 
extends  with  but  litde  undulation  to  the  Susquehanna,  which  it 
crosses  not  far  above  the  bridgs  at  Columbia.  A  litde  below  that 
town,  and  also  at  Marietta,  the  sandstone  beds  are  seen  alternating  with 
the  lower  strata  of  the  next  superior  rock,  the  limestone  (formation  H,) 
exhibiting  a  southern  dip  at  die  former  place  and  a  northern  one  at 
the  latter.  Some  of  these  upper  alternating  beds  of  the  sandstone, 
graduate  into  a  material  which  is  in  some  places  nearly  a  pore  slate ; 
in  the  bold  exposure  of  this  formation  onjthe  Susquehanna,  we  be- 
hold abundant  evidences  of  die  change  which  this  rock  has  under-' 
gone  in  its  texture  from  the  heating  action  of  the  veins  of  quartz 
which  have  been  injected  into  it  from  below.  Some  of  these  veins 
of  quartz  bear  a  marked  analogy  to  those  which,  in  the  southern 
states,  contain  the  gold,  a  resemblance  which  has  excited  hopes  from 
time  to  time  that  this  enticing  metal  might  really  be  present  in  some 
quantity  within  our  State.  But  a  careful  analysis  of  the  most  promis- 
ing specimens,  not  only  from  the  locality  on  the  Susquehanna,  bat 
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from  several  others  in  York,  Lancaster,  Chester  and  Berks  counties, 
has  assured  me  that  any  dreams  of  riches  from  such  source  must 
prove  wholly  delusive,  no  appreciable  quantity  of  the  metal  having 
been  hitherto  detected.  The  copper  mine  ridge  consists  throughout 
the  chief  part  of  its  length  of  this  sandstone  formation,  and  some  of 
the  hills  bordering  the  western  part  of  the  limestone  valley  of  Chester 
county  on  the  north,  would  appear  to  contain  the  same  rock.  But 
this  belt  of  country  near  the  southern  primary  range  has  not  yet  been 
minutely  traced. 

Iron  Ore. 

This  lowermost  stratum  of  our  secondary  series  is  occasionally 
the  repository  of  very  valuable  collections  of  iron  ore,  one  very  ex* 
tensive  and  rich  deposite  of  which  occurs  upon  it  on  Chesnut  hill, 
about  four  miles  from  Columbia.,  It  lies  in  a  basin-shaped  depres- 
sion in  the  rock  and  is  sometimes  confusedly  mixed  with  sand,  clay 
and  steatitic  matter,  and  sometimes  lies  surrounded  by  a  less  propor- 
tion of  foreign  matter  in  nearly  horizontal  beds.  Large  bodies  of 
similar  ore,  technically  termed  the  brown  argillaceous  iron  ore,  are 
associated  with  this  sandstone  or  appear  at  least  to  fyave  been  derived 
from  it,  in  several  places  near  the  South  mountain  chain,  especially 
along  the  southern  side  of  the  Kittatinny  valley,  in  Lehigh,  North- 
ampton and  Lebanon  counties.  A  little  iron  ore  has  been  found  in 
it  in  the  Welsh  mountain  near  the  turnpike,  but  not  in  sufficient 
quantity  to  be  valuable. 

LIMESTONE  FORMATION  MO.  II. 

•Resting  upon  the  sandstone  just  described,  the  next  formation  in 
the  ascending  order  is  the  valuable  blue  limestone  stratum  which  oc- 
cupies nearly  one-half  of  the  entire  area  of  Lancaster  county.  This 
is  the  same  rock  with  that  which  was  described  in  my  last  annual  re- 
port, as  extending  along  the  southern  side  of  the  Kittatinny  valley, 
throughout  its  whole  length,  and  which  is  there  designated  as  for- 
mation H,  in  our  Appalachian  system  of  strata.  It  covers  a  large 
and  important  tract  in  the  district  south-east  of  the  Kittatinny  valley, 
spreading  over  the  broad  and  fertile  plain  which  extends  in  an  east 
and  west  direction  through  the  central  townships  of  Lancaster  and 
Yor^  counties.  The  eastern  limit  of  this  great  expanse  of  limestone 
is  about  three  miles  east  of  Morgantown  in  the  southern  corner  of 
Berks  county.    Its  south-eastern  margin  extends  from  thence  along 
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the  northern  base  of  the  Welch  mountain,  which  it  follows  to  its 
western  end,  near  New  Holland,  in  contact  with  its  white  sandstone. 
There  the  limestone  doubles  round  the  end  of  the  ridge  and  spreads 
eastward  through  the  southern  half  of  Salisbury  township  into  Ches- 
ter county.     From  Chester  county*  the  southern  limit  of  this  rock 
follows,  first  the  northern  base  of  the  Mine  hill  as  far  as  Strasburg 
township,  after  which  it  courses  along  the  foot  of  a  chain  of  low  hills 
in  the  same  westward  prolongation  to  the  Conestoga  creek ;  it  then 
descends  along  the  valley  of  this  stream  as  far  as  the  north-eastern  foot 
of  Turkey  hill,  around  the  various  spurs  of  which  it  winds  until  it 
reaches  the  Susquehanna  river  at  the  mouth  of   Wister's  run. 
Throughout  this  course  the  limestone  lies  in  contact  either  with  the 
sandstone  (formation  I,)  or  with  the  gneiss  or  talc  slate  rocks  of  the 
primary  class.     The  northern  margin .  of  the  limestone  starting  at  the 
same  point  near  Morgantown,  ranges  westward  across  Lancaster 
county  in  a  s6mewhat  undulating  line  to  the  Susquehanna,  which  it 
crosses  immediately  above  the  village  of  Bainbridge.     Lying  to  the  • 
north  of  this  large  expanse  of  limestone,  and  separated  from  it  by  a 
long  tongue,  as  it  were,  of  the  red  rocks  of  the  middle  secondary 
series,  are  two  other  valleys  of  the  limestone,  the  eastern  one  contain- 
ing the  waters  of  the  Cocalico  creek,  and  the  western  one  the  Mora* 
vian  towns  of  Litiz  and  Manheim.     The  limestone  along  its  whole 
northern  limit,  between  Morgantown  and  Bainbridge  disappears  be- 
neath the  overlapping  strata  of  red  sandstone  of  the  middle  secondary 
series,  the  beds  of  which  may  be  seen  resting  upon  it  in  an  uncon- 
formable position,  having  generally  a  dip  toward  the  north  at  an  angle 
of  from  fifteen  to  twenty-five  degrees*    There  Is  evidence  that  these 
newer  or  middle  secondary  rocks  once  spread  themselves  southward 
over' the  limestone  much  more  extensively  than  at  present,  the  de- 
structive agency  of  a  heavy  current  of  waters  having  removed  a  large 
tract  of  the  uppermost  formation.    To  the  same,  action  we  may  refer 
the  peculiar  bench  or  terrace  which  the  overlying  red  sandstone  uni- 
formly presents  along  its  margin  rising  from  thirty  to  forty  feet  above 
the  plain  occupied  by  the  limestone*     The  removal  of  the  upper 
rocks  at  a  point  about  four  miles  west  of  Manheim  has  laid  bare  a 
small  and  narrow  patch  of  limestone  upon  Chickasalungo  creek,  not 
much  exceeding  half  a  mile  in  length. 

This  valuable  formation  likewise  shows  itself  in  a  few  confined 
valleys  subordinate  to  the  South  mountain,  in  the  neighborhood  of 

the  Delaware  and  Lehigh  rivers ;  one  of  these  tracts  ascends  the  val- 
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ley  of  Durham  creek  from  its  mouth  as  far  as  Springtown,  the  cal- 
carious  rocks  showing  themselves  even  to  the  vest  of  the  Hellers- 
town  road ;  another  belt  of  it  pursues  the  valley  of  Saucon  creek  to 
its  very  head,  almost  two  miles  north-east  of  Shimersville.  A  narrow 
strip  of  the  same  rock  is  seen  along  the  Litde  Saucon  creek  for  about 
three  miles  above  its  mouth.  Further  towards  the  south-west  the 
limestone  is  less  abundant,  being  seen  only  in  small  and  detached 
exposures.  It  occurs  thus  in  several  localities  in  Upper  Milford 
township,  Lehigh  county,  and  in  Hereford  township,  Berks  county, 
as  far  as  the  point  where  the  chain  of  hills  divides.  The  valley  here 
formed,  constitutes  parts  of  Oley  township,  which  consists  of  the 
limestone  in  the  eastern  and  southern  part,  and  of  the  overlying 
slate  (formation  III,)  in  the  northern  and  western  part.  The  lime- 
stone also  occurs  at  intervals  along  the  northern  margin  of  the  red 
sandstone.  In  some  of  these  exposures,  as  in 'Douglass  township, 
the  limestone  is  seen  in  immediate  contact  with  the  overlying  red 
sandstone,  and  in  several  neighborhoods,  as  for  example,  at  the  south 
base  of  Neversink  hill  below  Reading,  the  very  singular,  coarse,  va- 
i  legated  conglomerate  which  in  this  part  of  the  State  for,ms  the  up- 
permost bed  of  the  middle  secondary  group,  may  be  seen  dipping 

direcdy  against  the  highly  inclined  strata  of  the  limestone. 

» 

MIDDLE  SECONDARY  RED  SANDSTONE  FORMATION. 

We  come  now  to  the  red  sandstone  formation  which  stretches 
through  the  central  and  northern  portions  of  our  south-eastern  dis- 
trict in  a  long  and  irregular  tract  from  New  Jersey  to  Maryland.  ..  As 
a  group  of  rocks,  this  is  one  of  the  most  remarkably  uniform  in 
respect  to  its  materials  and  appearance,  in  our  country.  It  consists 
of  dark  reddish  brown. sandstones,  almost  invariably  argillaceous,  of 
soft  crumbly  brown  shales  and  coarse  conglomerates,  frequently  of 
very  heterogeneous  composition.  The  prevailing,  we  might  say  the 
almost  invariable  direction  of  the  dip  of  these  strata  i3  towards  the 
north  at  angles  varying  front  fifteen  to  twenty-five  degrees.  The 
lower  beds,  or  those  which  show  themselves  along  the  southern 
edge  of  the  tract,  consist  most  frequently  of  rather  coarse  sandstones 
alternating  with  red  shales,  the  sandstones  being  formed  of  somewhat 
angular  fragments  of  quartz,  felspar  and  other  ingredients  of  the 
neighboring  primary  rocks,  cemented  by  a  paste  of  brown  argilla- 
ceous matter.     The  central  parts  of  the  formation  consists  more  ex- 
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.<clusively  of  brown  shales  and  brown  argillaceous  sandstone,  while 
the  uppermost  beds,  occurring  along  the  northern  margin  of  the 
formation,  have  frequently  the  character  of  coarse  conglomerates, 
made  up  of  pebbles  derived  from  a  very  great  variety  of  rocks,  chiefly 
those  which  occur  at  the  base  or  on  the  sides  of  the  adjaceut  hills  of 
the  South  raomn tain*  chain.  Where  a  large  proportion  of  the  pebbles 
are  of  limestone  and  the  cementing  ied  earth  which  unites  them 
contains  an  adequate  quantity  of  the  same  materials,  the  rock  pos- 
sesses the  character  of  a  marble,  being  susceptible  of  a. good  polish, 
and  resembling  certain  highly. variegated  breccias. 

Of  this  character  are  the  beds  of  this  rock  near  the  Potomac  river, 
which  furnished  the  columns  in  the  House  of  Representatives  and 
the  Senate  chamber  of  the  Capitol  at  Washington.  The  same  rock 
occurs  in  the  vicinity  of  Reading,  and  at  many  other  places  along 
the  same  line,  crossing  our  State,  and  in  every  respect  seems  equally 
well  fitted  for  the  purposes  to  which  the  so  called  Potomac  marble 
has  been  applied.  The  hardness  of  some  of  the  pebbles "and  the 
•consequent  difficulty  of  dressing  and  polishing  this  rock,  will  account 
for  its  not  having  been  hitherto  wrought  as  an  ornamental  marble  in 
our  State,  but  it  is  possible  that  by  a  judicious  applicatioo  f  machin- 
ery it  might  be  profitably  worked. 

Though  this  conglomerate  constitutes  the  uppermost  member  of 
the  red  sandstone  group  in  various  places,  both  in  New  Jersey  and 
Pennsylvania,  there  are  other  neighborhoods,  where,  for  example, 
near  Bainbridge/on  the  Susquehanna,  it  would  seem  rather  to  occupy 
a  position  at  the  base  of  the  series.  All  these  rock  of  the  mijddle 
secondary  date  of  which  the  argillaceous  red  and  brown  sandstone  is 
the  predominant  and  characteristic  variety,  appear  from  numerous 
geological  indications  to  have  been  produced  at  a  period  subsequent 
to  the  elevation  of  the  lower  secondary  strata,  including  the  coal  de- 
posites.  They  seem  to  have  originated  in  a  long  narrow  trough  or 
bay  which  had  its  source  at  least  as  far  south  as  the  central  latitudes 
of  Virginia,  and  which  probably  opened  into  the  ocean  somewhere 
near  the  present  positions  of  the  Raritan  ar*d  New  York  bays, — 
Their  materials  give  evidence  of  having  been  swept  into  this  estuary 
or  great  river  from  the  south  and  south-east,  and  hence  the  almost  uni- 
versal dip  or  inclination  of  the  beds  towards  the  noith-west,  a  feature 
clearly  not  produced  by  any  uplifting  agency,  but  assumed  originally 
at  the  time  of  their  deposition  m  consequence  of  the  direction  or 
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set  of  me  current!,  which  laid  them  down  layer  after  layer.  Witfe 
the  exception  of  one  or  two  fossil  fishes  found  in  this  formation  in 
New  Jersey,  I  am  not  aware  that  any  animal  organic  remains  hare 
Been  hitherto,  met  with  in  any  part  of  the  stratum,  and  hence  it  be- 
comes difficult  to  assign  its  precise  place  in  the  general  series  of 
Geological  formations.  Relics  of  vegetation  are,  however,  occasion- 
ally found,  especially  under  the  form  of  highly  compact  and  bitum- 
inous ligniter  the  transverse  section  of  which  bears  no  remote  resem- 
blance to  some  kinds  of  eannel  coal',  while  the  longitudinal  section/ 
exhibits  very  distinctly  the  fibrous  structure  of  the  wood  whence  it 
has  been  formed.  This  lignite  occurring  sometimes  in  seams  of  tw& 
or  three  inehes  thickness  amid  dark  shales,  has  beep  a  fertile  source 
ef  delusion ;  some  persons  having  been  jnducedr  by  the  hope  of 
finding  valuable  coal  mines,  to  expend  both  time  and  substance  in  the 
search.  All  the  Geological  facts  produced  during  the  survey  of  this 
formation,  discountenance  the  notkm  that  it  contains  any  coal.  It 
seems  to  have  originated  at  too  late  an  epoch  for  the  production  of 
•oal,  the  conditions  under  which  its  deposites  were  swept  together 
being  apparently  inimical  to  the  accumulation  of  a  sufficient  quantity 
ef  vegetable  matter;  the  detached  fragments  of  plants  which  we 
meet  with  in  the  form  of  lignite,  having  evidently  been  loosely  drif- 
ted into  these  sediments  from  the  land. 

The  general  limits  of  the  red  sandstone  formation,  as  far  as  regards- 
the  region  between  the  Delaware  and  Susquehanna  rivers,  are  as  fol- 
lows :  Its  southern  margin^  crossing  the  river  about  a  mile  and  a 
naif  above  the  town  of  Trenton,  runs  nearly  westward  to  the  Schuyl- 
kill, passing  about  two  miles  south  of  Nonistown ;  it  there  extends 
fcy  Valley  Forge  and  Kimberton  to  French  creek,  the  course  of  which* 
it  follows  nearly  to  the  county  line  of  Chester.  It  passes  ahput  half 
a  mile  to  the  north  of  Morgantown,  Churchtown  and  Hinkletown,  and 
goes  through  Millport  to  Buchanan's  run,  where  it  suddenly  folds  back 
and  runs  towards  the  north-east,  through  Ephrata  to  Reamstown. 
From  the  last  point  it  sweeps  in  a  regular  curve,  first  towards  the 
north-west  and  afterwards  the  south-west,  crossing  the  turnpike  at 
Middle  creek.  Reaching  Hammer  creek  it  descends  along  the 
course  of  this  stream  to  Erb's  mill,  where  it  turns  again  westward,, 
passing  about  a  mile  to  the  north  of  Litiz,  and  reaches  in  the  same 
course  !Manheim.  Here  it  goes  once  more  towards  the  east,  which 
direction  it  pursues  as  far  as  Buchanan's  run,  where,  however,  it  again, 
turns  westward,  continuing  in  that  course  uninterruptedly  to  Spring- 
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Held,  at  which  place  it  makes  another  short  flexure  but  soon  resumes 
its  western  range,  passing  one  mile  and  a  half  south  of  Elizabeth- 
town,  and  thence  nearly  in  a  straight  line  south-westward  to  fiain- 
tm'dge  on  the  Susquehanna.  From  the  Delaware  river  at  Trenton  to 
the  Warwick  mine,  near  the  head  waters  of  French  creek,  the  red 
sandstone  stratum  overlaps  the  gneiss  ,and  other  recks  of  the  primary 
•class.  From  the  latter  point  it  ranges  in  contact  with  the  white  sand- 
stone of  the  Welch  mountain,  but  on  entering  Berks  county  and  in 
its  course  across  the  whole  length  of  Lancaster  county,  its  southern 
margin  is  every  where  in  junction  with  the  limestone.  The  northern 
•border  o£  this  middle  secondary  formation,  beginning  at  the  Dela- 
ware near  Durham,  if  traced  westward  across  our  district,  will  be 
found  to  pass  about  one  mile  south  of  Sprjpgtewn  and  one  mile  north 
of  Coopers  town  to  the  Hosacock  creek,  where  the  road  crosses  it  in 
Upper  Milford  township.  It  then  runs  a  little  to  the  south  of  Mount 
Pleasant  iron  mines,  passes  Boyerstown,  crosses  the  Perkiomen  one 
mile  south  of  the  Black  Bear  tavern,  and  meets  the  Schuylkill  about 
two  miles  south  of  the  town  of  Reading.  The  Potomac  marble  or 
calcareous  conglomerate  occupies  several  long  narrow  tracts  along  the 
line  just  traced  ^  one  a  little  below  Sprtngtown,  another  on  the  Mana- 
tawney  creek,  and  a  third  on  the  Limekiln  creek.  It  has  already  been 
alluded  to  as  occurring  on  the  Schuylkill  below  Beading.  From  this 
latter  point,  the  northern  edge  of  the  sandstone  stratum  extends  with 
«  slight  undulation  in  a  nearly  western  direction  to  the  south- western 
•end  of  Milibotigh  hill,  overlapping  first  the  limestone  of  the  Kittatin- 
«y  valley,  then  primary  rocks,  and  finally  the  white  sandstone  of  the 
Jiill.  From  Miilbough  hill  its  range  is  a  little  sooth  of  west,  through 
Sheafferstown,  past  die  Cornwall  iron  works  and  thence  along  the 
turnpike  to  Camphlestown,  from  which  it  takes  a  nearly  straight 
course  to  Highspire  on  the.  Susquehanna*  Between  Mitibough  hill 
and  the  Susquehanna,  the  red  sandstone  formation  lies  every  where 
in  contact  with  the  limestone  of  the  Kittatinny  valley, 

TRAP  KOCK& 

The  red  sandstona  formation  embraces  numerous  ridges  and  dykes 
of  trap  rock*  indeed  nearly  all  of  this  rock  which  is  contained  in  our 
State  is  confined  to  the  area  occupied  by  that  stratum-  It  occurs  princi- 
pally in  the  north-eastern  half  of  the  tract.  The  trappean  matter 
brought  to  the  surface  in  a  state  o£  fusion,  through  the  dislocated  red 
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sandstone  beds,  gives  frequent  evidence  of  its  having  had  a  heat 
which  has  entireTy  changed  the  character  of  the  shales  and  sand- 
stones, which  have  sometimes  the  aspect  and  texture  of  an  over- 
baked  brick  or  tile.  The  Conewago  hills  consist  of  the  trap  roek  in* 
several  varieties,  both  fine  grained  and  coarsely  crystalline. 

IRON  ORB  IN  THE  RE1>  SANDSTONE  FORMATIONS. 

There  are  several  places  in  the  red  sandstone  tract,  where  iro» 
ore  exists  in  greater  or  less  abundance.  The  three  principallocalities- 
between  the  Susquehanna  and  Schuylkill,  are  the  Cornwall  mine  in 
Lebanon  county ,  Jones'  mine  about  three  miles  from  Morgan  town  ii» 
Berks  county,  and  the  Warwick  mine  six  miles  north-east  of  the  same 
place  on  Freneh  creek  in  .Chester  eounty.  The  Cornwall  mine  is 
extensive  and  yields  ore  of  very  considerable  richness,  which,  how- 
ever, contains  a  small  proportion  of  copper.  The  mine  near  Morgan- 
town,  though  formerly  wrought  to  some  extent,  is  now  of  compara- 
tively little  value*  The  ore  is  mixed  with  carbonate  and  silicate  of 
copper,  the  excavation  having  originally  been  undertaken  as  a  copper 
mine.  In  the  Warwick  mine  the  ore  is  apparently  of  good  quality, 
but  hard.  A  mixture  of  this  and  the  previously  mentioned  ore  ui 
said  to  yield  a  very  good  metal.  All  the  three  iron  mines  here  enu- 
merated, occur  in  the  red  sandstone,. but  in  the  immediate  vicinity  of 
dykes  of  trap  rock.  The  ore  is  manifestly  of  igneous  origin,  much 
of  it  being  crystalline  and  magnetic,  and  appears,  like  the  trap,  to* 
have  been  injected  into  the  sandstone  in  a  melted  condition. 

This  proximity  of  the  ore  to  that  rock,  suggests  the  same  practical 
rule  for  its  discovery  which  applies  to  the  copper  ores  throughout 
our  State  and  New  Jersey,  namely:  that  we  should  seek  for  its  exter- 
nal indications  either  immediately  along  the  base  of  the  trap  ridge? 
or  within  a  short  distance  from  them.  Similar  iron  ore  occurs  in 
the  district  between  the  Schuylkill  and  Delaware  rivers,  in  the  red 
sandstone.  The  principal  mine  in  this  region  is  Fegeley'sat  Boyerr- 
town,  not  at  present  in  operation,  in  the  vicinity  of  which  there  is> 
another  mine  (Rhodtler's)  in»  which  the  ore  is  magnetic,  Numerous- 
details  regarding  the  ores  and  other  useful  materials  connected  .with 
the  red  sandstone  tract  of  the  State,  are  reserved*  unavoidabry  for  the- 
more  ample  pages  of  the  final  report. 

The  opportunity  will  then  be  embraced  for  introducing  many  par_ 
ttcukrs  respecting  all:  the  various  substances  of  any  economical  valu*. 
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which  appertain  to  the  several  formations  already  described,  among 
which  are  all  the  iron  ores  of  the  South  mountain,  whether  associated 
with  the  gneiss  rock,  the  sandstone  formation  I,  or  the  limestone  for- 
mation II;  also  useful  building  materials,  including  ornamental  mar- 
bles, the  whetstones  of  Hereford  township  in  Berks  county,  and  clays 
for  brick  making,  and  whatsoever  else  may  be  deemed  of  practical 
importance. 


SECTION  2. 

General  sketch  of  the  operation*  in  the  second  or  northeastern  Ap- 
palachian district. 

The  operations  of  the  survey  in  the  north-eastern  half  of  the,  Ap- 
palachian region  of  the  State,  have  been  principally  restricted  during 
the  past  season  to  our  middle  and  southern  anthracite  basins ;  the  de- 
tailed exploration  of  which  was  systematically  entered  upon  in 
the  previous  year.  Aided  in  this  part  of  the  survey  by  two  of  my 
assistants,  who  have  taken  an  active  part  in  the  examination  since  its 
commencement,  I  have  been  enabled  to  carry  on,  without  interrup- 
tion or  change  of  plan,  the  investigation  of  this  highly  important  and 
intricate  region,  giving  to  the  work  as  it  advances,  such  increase  of 
accuracy  in  its  details,  as  reiterated  observations  can  alone  secure  in 
a  country  possessing  its  peculiar  and  complex  structure. 

For  a  more  full  account  of  the  object  and  the  nature  of  the  mea- 
surements performed  in  the  course  of  this  investigation,  among  these 
several  coal  basins  and  their  individual  seams  and  strata,  I  must  refer 
the  reader  to  my  second  annual  report  on  the  survey.  I  may  how- 
ever state,  that  our  recent  researches  in.  this  region  have  been  con- 
ducted with  a  view  to  delineate  as  accurately  as  possible,  the  boun. 
daries  of  the  several  coal  basins,  to  ascertain  the  relative  position,  and 
trace  the  actual  range  of  each  of  their  important  beds  of  coal,  and 
to  discover  the  existence  and  trace  the  direction  of  all  important  axes 
of  elevation,  and  all  great  dislocations  by  whose  agency  the  strata  are 
displaced  from  their  regular  course,  and  thereby  the  hopes  and  labors 
of  the  miner  too  often  frustrated. 

In  order  to  accomplish  these  objects,  several  distinct  species  of  in- 
vestigation have  been  resorted  to  as  necessary* 
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Ursl,  The  topography  of  the  region  has  been  critically  examined, 
and  the  essential  dependence  which  exists  between  even  its  lesser 
features  and  the  Geological  structure  at  each  place,  carefully  studied, 
as  necessary  to  the  construction  of  a  Geological  map  of  the  whole  on 
a  large  scale,  showing  the  limits  of  each  basin,  the  position  and  lange 
of  its  principal  beds,  and  of  the  more  influential  lines  of  disturbance 
affecting  the  strata. 

Secondly.  The  superficial  evidences^  embracing  an  examination  of 
the  external  characters  and  dip  of  the  strata  have  been  systematically 
collected  with,  a  view  to  show  the  presence  or  absence  of  coal  mea- 
sures, and  to  identify  and  trace  the  several  beds. 

Thirdly.  A  series  of  parallel  lines  at  right  angles  to  the  course  of 
the  strata,  have  been  measured  and  levelled,  in  order  to  ascertain  more 
strictly  the  boundaries  of  each  basin,  and  the  true  situation  as  far  as 
possible  of  each  coal  seam,  and  to  detect  any  increase  or  diminution 
in  the  breadth  and  probable  depth  of  the  former  or  in  the  mutual  dis- 
tances of  the  latter,  and  to  impart  additional  precision  to  the  section- 
al drawings,  which  are  to  elucidate  these  points,  by  procuring  correct 
outlines  of  the  surface. 

When  it  is  understood  by  what  invariable  relations  the  Geographi- 
cal and  Geological  structure  of  our  Appalachian  region  are  connected 
together,  the  necessity  for  this  first  preparatory  operation,  the  con- 
struction of  a  map,  on  which  to  lay  down  our  results,  will  become 
obvious.  Of  those  at  present  in  use*  the  best  are  well  known  to  be 
defective,  and  for  Geological  researches,  where  slight  variations  in  the 
course  and  shape  of  the  mountain  ridges  and  axes  of  elevation  are 
found  to  correspond  with  important  changes  in  the  position  and  di- 
rection of  the  strata,  they  may  be  considered  as  wholly  useless. 

Abstaining  from  aH  minute  and  local  details  referring  to  particular 
mines  or  individual  coal  beds,  as  not  suited  to  an  annual  report,  from 
which  the  indispensible  illustrations  of  maps  and  sectional  drawings 
which  will  accompany  my  final  report  are  necessarily  excluded,  I 
shall  confine  my  remarks  on  the  present  occasion,  to  a  description  of 
the  position  and  range  of  the  several  leading  anticlinal  axes  of  out 
great  southern  and  middle  coal  fields;  or  what  fe  the  same  thing,  to  a 
rapid  specification  of  the  approximate  boundaries  of  the  coal  meas- 
ures, in  the  numerous  lesser  basins  or  synclinal  troughs  into  which 
those  axes  subdivide  the  whole  anthracite  region.  The  information, 
imparted  in  the  few  following  pages  will  tend,  I  trust,  materially  to 
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aid  the  examinations  of  those  who  are  aiming  to  determine  the 
important  question  of  the  existence  or  absence  of  coal  upon  their 
lands,  and  if  closely  attended  to,  may  essentially  assist  the  explorer 
in  ascertaining  the.  true  limits  of  the  coal,  especially  in  some  of 
the  less  known  basins.  If  it  should  deter  even  a  few  from  the 
wasteful  expenditures,  and  many  ineffectual  enterprises  for  estab- 
lishing mines  in  neighborhoods  where  the  position  of  those  axes, 
and  the  appearance,  at  the  surface  of  the  lower  strata,  prove,  even 
without  assistance  from  'other  Geological  evidence,  that  no  coal 
measures  can  exist,  f  shall  deem  it  of  more  general  utility,  than  any 
thing  in  the  shape  of  local  details  that  I  could  offer  in  the  narrow 
limits  of  the  present  brief  report. 

In  the  attainment  of  this  object,  combining  also  careful  observa- 
tions of  the  soil,  the  dip  and  character-  of  the  rocks,  the  position  and 
number  of  the  coal  beds  and  deposites  of  iron  ore,  the  greater  portion 
of  the  past  season  has  been  occupied.  The  other  portion  of  our 
/time  was  employed  in  the  collecting  of  specimens,  the  tracing  of 
coal  beds,  and  in  more  minute  observations  on  the  disturbances  of 
the  strata,  made  both  on  the  surface  and  under  ground  in  numerous 
tours  of  inspection,  for  this  purpose,  through  the  mines.  In  the 
Beaver  Meadow  district,  two  parallel  and  long  lines  of  levelling  have 
been  completed  between  seven  and  eight  miles  apart.  One  of  these 
measurements  was  commenced  upon  the  Spring  mountain*  opposite 
the  town  of  Beaver  Meadow,  and  carried  in  a  direction  north,  twenty 
degrees  westv  or  nearly  at  right  angles  to  the  range  of  the  strata,  and 
made  to  terminate  on  Buck  ridge  six  and  a  half  miles  distant.  The 
other  was  commenced  upon  Buck  ridge,  opposite  the  Sugarloaf  moun- 
tain, and  directed  south,  twenty  degrees  east,  to  its  termination  upon 
the  Spring  mountain,  near  its  western  extremity. 

The  coal  deposites  of  the  anthracite  region  admit  of  a  natural  and 
scientific  division,  into  four  distinct  groups.  First  in  extent,  though 
not  at  present  in  importance,  we  have  the  great  northern  basin, 
extending  from  a  few  mQes  north  of'  Carbondale  on  the  Lackawan- 
nock  creek  to  the  Rhob  mountain,  where  both  boundaries  of  the  ba- 
sin near  their  south-western  junction  are  brokenlhrough  by  a  notch, 
giving  passage  to  the  .river  Susquehanna.  Separated  from  this  basin 
by  the  great  anticlinal  axis  of  the  Wapwallopen  hills,  by  which  the 
rocks  of  our  formations  VIII  and  IX  are  brought  in  succession  to  the 
surface,  we  find  the  eastern  or  middle  anthracite  coal  field  composed 
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of  eight  narrow  basins,  lying  contiguous  to  each  other  and  contain- 
ing the  lower  coal  beds  of  the  series,  one  of  which  is  of  great  size 
and  importance. 

Cut  off  from  these  last  by  the  deep  red  shale  valleys  of  the  little 
Schuylkill,  Catawissa  and  other  streams,  but  situated  nearly  in  the 
same  range,  we  have  the  coal  fields  of  the  Mahanoy  and  Shamokin, 
composing  our  next  natural  group  of  basins.  And  lastly,  south  of  all 
these  and  separated  only  by  the  high  anticlinal  axis  of  Broad  moun- 
tain, lie  the  Broad  mountain,  Mine  hill  and  Potts ville  coal  basins, 
the  last  extending  eastwardly  to  Mauch  Chunk  and  /westwardly  to 
the  neighborhood  of  Pinegrove*  where  it  divides  into  two  branches, 
the  northern  one,  under  the  name  of  Wisconisco  mountain,  exten* 
ding  westwardly  several  miles  beyond  the  county  line  of  Dauphin 
and  Schuylkill,  to  Lykens'  valley ;  and  the  other  embraced  between 
the  Stony  mountain,  and  a  continuation  cf  the  Sharp  mountain, 
reaching  nearly  to  the,  Susquehanna  river.  From  Geological  evi- 
dences too  numerous  and  striking  to  be  questioned,  we  infer  that  all ' 
the  coal  deposites  of  our  anthracite  region  with  their  associated  rocks, 
owe  their  present  more  or  less  inclined  posture,  and  their  limits,  to 
the  influence  of  two  grand  causes,  namely :  subterranean  elevation 
and  the  superficial  denuding  action  of  a  deluge.  Keeping  in  view 
the  joint  operation  of  these  forces,  we  are  enabled  to  explain. as  their 
natural  and  necessary  consequences  all  those  singular  positions  and 
complicated  disturbances  of  the  coal  measures  which  are  so  apt  to 
deceive  the  calculations  of  the  miner,  and  to  elude  the  researches  of 
those  who  have  adopted  their  ideas  of  the  structure  of  all  coal  ba- 
sins from  the  simple  forms  of  the  celebrated  European  coalfields, 
or  the  description  in  elementary  books. 

As  the  natural  result  of  the  above  mentioned  cause,  we  find  our 
.  anthracite  basins  connected  together  into  the  groups  above  described. 
The  great  stratum  of  conglomerate  rock,  formation  XII,  which  is 
found  so  remarkably  developed  in  the  Sharp  and  Bioad  mountains, 
may  be  seen  underlying  every  coal  field  in  the  region,  and  indeed 
points  enough  of  connexion  could  be  traced,  which  would  show  the 
absolute  identity  of  the  conglomerate  of .  the  Beaver  Meadow  and 
Hazleton  region,  with  that  of  the  Mahanoy,  and  of  this  again,-  with 
that  of  the  Shamokin  and  Broad  mountain  troughs,  and  of  the  latter 
with  that  of  the  Mine  hill  and  Pottsville  basins.  Between  the  con- 
glomerate strata  of  M'Cauley's  mountain  and  Buck's  mountain,  and 
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between  those  of  the  Bock's  mountain  and  Wyoming  mountain,  there 
is  a  wide  interval,  but  we  have  ample  Geological  evidence  to  prove, 
that  by  the  elevation  of  the  lower  strata  which  are  here  exposed,  the 
conglomerate  and  its  superincumbent  coal  measures  being  brought 
within  the  influence  of  denuding  currents,  have  been  swept  entirely 
away,  leaving  no  space  between*  to  show  the  original  continuity  of 
the  deposites  of  the  now  insulated  basins.     Commencing  with  our 
eastern  or  middle  district  we  find  seven  distinct  synclinal  basins  of 
the  coal  measures  grouped  in  close  connexion.     These  may  be  com- 
pared to  a  like  number  of  long  and  narrow  troughs,  lying  in  contact 
and  parallel  with  each  other.     Their  range  is  south  sixty-five  degrees 
or  seventy  degrees  east,  though  particular  portions  affected  by  faults 
or  by  greater  disturbances,  present  considerable  deviations  from  that 
direction.     These  are  either  separated  from  each  other  in  every  case, 
by  parallel  anticlinal  ridges  of  conglomerate  rock,  or  when  that  has 
been  carried  away,  from  a  deeper  denudation  than  usual,  they  are 
then  divided  by  narrow  valleys  of  the  red  shale  of  our  eleventh  forma- 
tion.    This  latter,  is  the  common  structure  at  the  eastern  and  west- 
ern extremities  of  the  coal  fields,  where  we  find  the  coal  basins  ter- 
minating abruptly  in  a  prow-shaped   foim,  in   those  conspicuous 
mountain  spurs  or  high  promontories  which  stretch  eastward  and 
westward  from  the  elevated  level  of  the  coal  field,  into  the  lower  red 
shale  valleys  of  the  Lehigh  and  Cattawissa.     Between  the  two  great 
axes  of  the  Nesquehoning  mountain  and  the  Wapwallopen  hills,  in 
both  of .  which  the  sandstones  of  our  formation  IX  are  brought  into 
view,  six  lesser  anticlinal  axes>or  undulations  of  the  dip  are  discover- 
able.    The  most  northerly  of  these  lines  of  elevation  in  the  strata, 
crosses  the  river  Lehigh,  in  the  neighborhood  of  Whitehaven,  and 
passing  about  west,  ten  degrees  south,  terminates  in  the  great  bend 
of  the  Little  mountain,  near  Caltawissa.     Upon  the  north  side  of 
this  axis  which  passes  through  the  central  table  land  which  unites 
the  Green  mountain  with  the  Buck's  ridge,  we  find  the  north  dipping 
conglomerates  of  a  small  coal  basin  occupying  the  summit  of  Green 
or  Hell  Kitchen  mountain.     In  the  range  of  the  above  basin,  but 
separated  by  an  interval  of  six  or  seven  miles,  we  have  the  Sugar- 
loaf  mountain,  lying  upon  the  north  dipping  beds  of  this  same  axis, 
but  containing  no  coal  measures.     This  latter  eminence  consists  of 
a  mass  of  the  red  shale  rocks  in  a  nearly  level  position,  capped  with 
a  narrow  plateau  of  conglomerate  rock,  about  one  hundred  feet  in 
thickness.     Continuing  our  range  still  further  westward,  we  find  the 
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small  coal  fields  of  M'Cauley's  mountain,  crowning  an  isolate  ridge 
of  conglomerate,  which  has  been  at  one  time  evidently  continuous  . 
with  the  conglomerate  stratum  of  the  Sugarloaf  and  of  the  Green 
mountain.      On  the  south  dips  of  the  above  mentioned  axis  lies  the 
conglomerate  of  Buck's  mountain.    Again,  at  the  junction  of  the  two 
'branches  of  Black  creek,  we  find  evidence  of  another  additional  ele- 
vation which  may  be  traced  'eastward  through  the  long  summit  of 
Black  creek  ridge  until  it  is  lost  in  the  neighborhood  of  the  Lehigh, 
and  westward  through  the  Racoon  valley,  between  the  south  Buck's 
.mountain  and  the  Little  Sugarloaf  as  far  as  the  base  of  Little  moun- 
tain.    Between  these  two  axes  lies  the  coal  basin  of  Buck's  moun- 
tain.    Our  third  axis  is  that  of  the  Council  ridge,  situated  south  of 
the  last  line,  about  one  and  a  half  miles.     This,  in  its  turn,  seems  to 
disappear  eastward  in  the  vale  of  Sandy  creek,  and  westward  in  the 
red  shale  valley  at  the  foot  of  Little  mountain.    Between  this  and  the 
former,  lies  the  coal  basin  of  Black  creek,  a  long  narrow  trough  of 
conglomerate,  with  a  rather  shallow  deposite  of  coal  measures,  com- 
mencing at  the  head  waters  of  Black  creek,  and  terminating  in  the 
Little  Sugarloaf  mountain,  which  lies  between;  the  two  branches  of 
the  Tomhickon  creek. 

The  fourth  in  order,  and  ranging  at  a  like  distance  south  from  the 
last  three,  is  an  axis'  observable  near  the  junction  of  Hazle  creek 
and  Dreck  creek,  which  we  shall  call  the  Dreck  creek  axis..  This  is 
continued  eastward  through  the  centre  of  Piss  mi  re  ridge  to  the  Le- 
high, where  it  terminates.  We  may  trace  its  prolongation  westward 
to  the  very,  extremity  of  Green  mountain,  and  thence  through  the 
Cattawissa  valley,  in  which  it  seems  to.  expire.  Between  the  Coun- 
cil ridge  axis  and  that  last  described,  we  find  the  valuable  basin  of 
the  Hazleton  valley  extending  eastward  to  the  extremity  of  Pissmire 
hill,  and  westward  to  the  end  of  the  Green  mountain. 

Our  fifth  axis  is  the  great  one  in  the  southern  ridge  of  Pissmire 
hill,  passing  near  the  town  of  Beaver  Meadow.  This  line  of  distur- 
bance traverses  the  valley  of  Red  Shale,  called  the  Indian  survey 
between  Spring  mountain  and  the  north-eastern  prong  or  spur  of 
Pissmire  ridge,  while  westward,  after  leaving  the  coal  field,  it  keeps 
along  the  south  foot  of  Green  mountain,  until  lost  in  the  Catawissa 
valley.  This  axes  is  the  southern  limit  of  the  Dreck  creek  basin,  a 
coal  deposite,  vi  hich  in  depth  and  breadth  is  much  inferior  to  that  of 
Hazleton,  to  which  it  is  precisely  similar  in  the  topography  towards 
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its  east  and  west  prolongations.    In  the  red  shale  valley  of  Quakake 
creek,  we  find  another  axis  which  flattens  out  and  disappears  near  the 
crossing  of  the  Beaver  Meadow  rail  road,  through  this  ▼alley.     It  is 
this  disturbance  which  causes  the  northern  dip  of  the  conglomerate 
in  the  Spring  mountain.     Upon  this  stratum,  and  upon  the  southern 
dipping  conglomerate  of  the  Pissmire  ridge,  lie-  the  coal  measures  of  " 
the  Beaver  Meadow  basin.     This  is  perhaps  the  largest  and  most 
valuable  coal  field  in  the  group,  but  is  at  the  same  time  the  most  dis- 
turbed by  dislocations  and  rolls  of  the  strata.     Commencing  at  the 
town  of  Beaver  Meadow,  and  proceeding  westward,  we  may  trace  the 
rise  and  declension  of  several  axes  or  wrinkles,  caused  as  it  were 
by  the  upheaving  and  by  the  consequent  inward  pressure  of  the  two 
bounding  masses  of  the  conglomerate.     Such  is  an  outline  of  the 
general  structure  of  the  eastern,  middle  group. 

Our  western  middle  group  of  basins,  including  the  coal  fields  of 
Mahanoy  and  Shamokin,  presents  some  features  of  a  different  cha- 
racter. Owing  to  their  position  between  the  eastern  terminations  of 
the  two  great  axes  or  lines  of  elevation,  those  of  the  Roaring  creek 
and  Mahantango  valleys,  we  find  the  anticlinal  disturbances  in  this 
group  of  considerable  size  and  cbnsequence,  dividing  the  extremities 
of  the  coal  basins  and  thus  causing  them  to  branch  off  into  several 
small  spurs  of  a  synclinal  structure,  which,  however,  communicate 
uninterruptedly  with  the  main  valleys  or  coal  basins. 

Commencing  at  the  western  termination  of  the  great  Shamokin  > 
coal  field  where  the  north  and  south  dipping  ranges  of  the  conglo- 
merate ^unite  together,  in  a  high  knob  between  eight  and  nine  miles 
west  of  Shamokin  gap,  we  can  trace  as  we  go  east,  a  regular  basin  of 
coal  measures  of  uncommon  width  and  depth,  disturbed  only  by  a 
single  central  axis  of  elevation,  which  does  not  bring  the  lower  rock* 
to  the  surface.  This  axis  will  be  found  to  assume  its  maximum  ele- 
vation and  importance,  uptilting  the  strata  near  the  Shamokin  coal 
mines,  when  it  soon  begins,  to  fall  away  towards  its  eastern  prolon- 
gation, disappearing  after  a  distance. of  five  or  six  miles.  Two  or 
three  other  similar  disturbances,  but  of  less  note,  begin  near  Shamo- 
kin gap  and  proceed  eastward  in  a  parallel  direction,  but  die  away  in 
short  distances  and  are  succeeded  by  others  of  the  same  nature.  About 
the  crossing  of  the  Sunbury  turnpike  the  valley  presents  an  appear- 
ance of  remarkable  regularity  in  ks  topography,  if  we  confine  our 
views  to  its  western  portion,  but  looking  towards  the  east  we  perceive 
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the  rising  of  two  prominent  ridges  of  nearly  equal  elevation  with 
those  enclosing  the  whole  coal  field,  and  which  prove  upon  examina- 
tion, to  contain  the  terminations  of  two  great  anticlinal  axes  or  lines 

of  elevation  dividing  the  coal  field  into  three  branches.  The  northern 
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and  middle  of  these  subordinate  basins  terminate  abruptly  in  short 
and  high  hills.    The  southern,  however,  continr.es  with  a  longer 
reach  along  the  southern  side  of  the  north  ridge  of  the  Mahanoy* 
and  thence  after  being  completely  divided  by  a  breach  or  gap  runs 
out  in  the  Head  mountain,  which  is  a  dividing  ridge  of  the  Quakake 
valley,  lying  almost  in  immediate  contact  with  the  Spring  mountain. 
In  the  proximity  of  these  two  latter  mountains  and  their  anticlinal 
axes,  we  behold  the  natural  link  connecting  our  eastern  and  western 
sets  of  coal  basins. .  Parallel  with  this  last  axis  and  in  the  same  long 
spur  of  the  Mahanoy  mountain,  there  is  another  diminutive  trough 
of  the  coal  measures,  which  is,  in  like  manner,  an  extended  arm  of 
ihe  great  coal  basin  of  the  Mahanoy.     The  central  axis  of  Head 
mountain,  dividing  these  two  lesser  basins,  is  a  low  ridge  of  conglome- 
rate rocks,  which,  if  traced  westward  will  be  found  to  be  identical 
with  the  great  anticlinal  axis  of  Locust  ridge  which  separates  the  two 
main  basins  of  Shamokin  and  Mahanoy.     The  great  basin  of  the 
Mahanoy  valley  terminates  westward  in  a  knob  of  the  main  moun- 
tain, forming  the  south  boundary  of  the  Mahanoy  basin,  at  a  point 
about  two  miles  south  of  the  Shamokin  mines.     This  knob  faces 
westward  upon  the  Red  Shale  valley,  which  lies  between  the  north 
Mahantango  ridge  or  Line  mountain  and  the  south  boundary  moun- 
tain of  the  Shamokin  basin. 

From  this  point  eastward,  the  valley  gradually  increases  in  breadth 
and  depth  as  far  as  the  western  commencement  of  Bear  ridge,  when 
it  reaches  its  greatest  expansion.  The  great  anticlinal  axis  of  the 
Bear  ridge,  rising  in  the  centre  of  this  coal  basin,  divides  it  into  two 
large  branches.  The  northern  one  of  these,  or  the  basin  of  the 
Shenandoah  valley,  if  traced  eastward,  will  be  found  identical  with  the 
southern  coal  trough  of  Head  mountain  above  described.  The  other 
lying  to  the  south  of  Bear  ridge,  after  continuing  eastward  about  five 
miles  is  there  subdivided  by  another  similar  axis  but  of  less  elevation* 
The  two  troughs  thus  formed  contracting  and  rising,  extend  east* 
wardly  into  two  long  spurs  or  lingers,  the  more  northerly  of  which 
terminating  in  a  high  knob  facing  the  south  branch  of  the  Quakake 
valley,  feeds  the  sources  of  the  Mahanoy  creek.  The  southern  of 
these  synclinal  troughs  on  the  other  hand,  heads  eastward  in  a  knob 
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called  the  Hossasock  mountain,  reaching  out  from  Mahanoy  mountain 
into  the  Locust  valley.     A  third,  but  smaller  basin  also  takes  its  rise 
in  this  knob  of  the  Mahanoy  mountain,  and  terminates  near  the  sum- 
mit of  the  steep  plane  on  the  Danville  and  Pottsville  railroad.  South 
again  of  this  last  shallow  trough,  is  another,  taking  its  rise  in  a  knob 
of  Broad  mountain,  which  faces  the  Nesquehoning  valley  towards  the 
east,  being  a  coal  basin  of  little  depth  or  consequence  at  its  origin,  but 
which  may  readily  b4  traced  and  will  be  found  to  be  identical  with 
the  central  basin  of  the  Broad  mountain.     The  basin  which  we  men- 
tioned as  terminating  at  the  head  of  the  steep  Mahanoy  plane,  would, 
if  continued,  pass  into  a  narrow  coal  trough  lying  along  the  northern 
edge  of  Broad  mountain,  and  ending  in  a  shoulder  or  knob  on  its 
western  escapement  opposite  the  junction  of  ihe  Gieat  and  Little 
Mahanoy  creeks.     The  central  basin  of  Broad  mountain,  (in  which  is 
Spohn's  tavern  on  the  turnpike,)  terminates  westwardly  in  a  spur  jut- 
ting  forward  from  Broad  mountain  towards  Lykens'  valley.     This 
spur  contains  also  the  heading  of  a  second  very  shallow  and  less  ob- 
vious basin  lying  immediately  to  the  south  of  the  former,  but  which 
is  of  small  consequence,  as  it  seems  to  contain  not  even  a  remnant, 
of  the  coal  measures.     This,  and  a  third' still  narrower  one  may  be 
seen  at  the  passage  of  the  Centre  turnpike  over  Broad  mountain.     It 
is  doubtful  if  either  of  these. three  last  mentioned  mountain  troughs 
contains  any   considerable  quantity  of  coal  measures.     Beside  the 
spur  of  Broad  mountain  which  we  have  just  mentioned  as  jutting 
westward,  two  others  are  conspicuous  in  the  same  neighborhood  fac- 
ing upon  the  Lykens*  valley.     These  two  prominences  of  the  plateau 
of  Broad  mountain,  (the  most  southerly  of  which  ia  the  longest,  ex- 
tending itself  several  miles  towards  the  west,)  contain  two  branches 
of  the  Mine  hill  caal  basin.     The  central  valley  of  red  shale  divid- 
ing  these  two  knobs,  contains  an  anticlinal  axis  which  may  be  seen 
terminating  in  the  Mine  hill  valLey,  about  a  mile  west  of  Coal  Castle. 
The  axis  next  south  ofathis,  which  may  also  be  traced  for  a  great  dis- 
tance along  the  valley  of  Pine  creek,  and  upon  which  this  creek  has 
its  source,  is  the  true  axis  of  the  Mine  hill,  dividing  the  Pottsville 
from  the  Mine  hill  basin.     This  in  ils  turn,  terminates  in  the  neigh- 
borhood of  Tuscarora,  where  this  basin  of  Mine  hill  coalesces  with 
the  great  southern  one,  or  that  of  Pottsville  and  Mauch  Chunk. 
Such  is  a  general  outline  of  the  districts  which  have  been  embraced 
by  our  researches  and  surveyed  in  considerable  detail  during  the  past 
season. 
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The  great  southern  coal  valley  of  Pottsville,  has  also  been  in  many 
of  its  parts  minutely  explored.  In  the  course  of  this  investigation, 
the  situation  of  numerous  important  points  was  referred  to  a  map;  all 
disturbances  of  the  sttata  that  came  under  notice,  were  traced  as  far 
as  possible  or  to  their  terminations,  and  their  extent  and  direction  as- 
certained, with  a  view  to  the  discovery  of  the  general  laws*  regulating 
the  disturbances  of  the  strata  in  this  intricate  but  valuable  region. 

Particular  observations  have  been  made,  with  a  view  to  form  an 
opinion  as  to  the  capacity  of  the  Bear  ridge  district,  as  a  productive 
coal  field.     The  present  position  of  the  Bear  ridge  tunnel,  seems  to 
adapt  it  very  perfectly  for  an  opening  and  outlet  to  the  main  body  of 
the  coal  field  north  of  it.     The  Bear  ridge,  is,  as  we  have  already 
indicated  an  anticlinal  axes,  coming  in  from  the  Quakake  or  Locust 
valley  and  dying  out  in  the  centre  of  the  coal  basin  near  Girardville. 
This  axis,  from  its  origin  at  Girardville,  increases  in  elevation  east- 
ward, bringing  up  first  the  lower  coal  measures,  to  the  surface,  with 
their  coal  beds  as  at  the  tunnel,  and  afterwards  in  succession,  all  the 
conglomerates  and  other  rocks  to  the  underlying  red  shale  which  ap- 
pear first  near  Brouse's  tavern,  on  the  Catawissa  road.     At  the  tun- 
nel we  have  two  or  three  coal  beds  rising  from  the  vale  of  Mahanoy 
creek  at  an  angle  of  from  sixty  to  fifty  degrees,  which  after  saddling 
the  ridge,  dip  rapidly  downward  to  the  north  at  an  angle,  increasing 
from  ten  to  thirty  degrees  as  we  follow  them  more  deeply.     But  in 
addition  to  those  beds  which  pass  over  the  ridge  without  fairly  crop- 
ping out  upon  the  surface,  we  have  upon  the  northern  side  and  super- 
imposed upon  them  six  or  seven  others,  many  of  which  must  be  of 
considerable  thickness.     The  vale  of  Shenandoah,  into  which  these 
north  dipping  coal  beds  descend,  is  a  long  narrow  valley  about  one- 
third  of  a  mile  in  breadth,  reaching  eastward  to  the  sources  of  She- 
nandoah  creek,  and  westward  to  a.  little  beyond  Girardville.     The 
dip  of  the  coal  measures  upon  its  northern  side  which  is  formed  by 
the  south  flank  of  Locust  ridge,  is  south.     This,  with  the  northern 
dip  of  the  strata  of  the  Bear  ridge  forms  a  regular  synclinal  trough 
whose  eastern  prolongation  terminates  only  in  the  end  of  the  Head 
mountain,  of  whose  southern  basin  it  is  the  true  continuation.     The 
denudation  in  this  basin  opposite  Bear  ridge  has  been   compar- 
atively small,  a  great,  depth  of  coal  measures  still  remaining  on  both 
sides  of  the  Valley.     So  far  as  we  may  judge  from  external  indica- 
tions, these  are  remarkably  regular  and  free  from  anticlinal  or  other 
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disturbances.  Considering  these  circumstances,  we  may  readily 
conceive,  that  great  advantages  would  follow  the  completion  of  the 
present  partially  finished  tunnel  through  the  Bear  ridge.  Not  only 
would  all  the  coal  beds  of  the  south  and  north  sides  of  Bear  ridge  be 
made  accessible  to  the  miner,  with  an  uninterrupted  range  to  the  east* 
ward  for  many  miles,  but  the  tunnel  being  driven  at  a  level  of  only 
sixty  feet  above  the  level  of  Shenandoah  creek,  might  foim  on  outlet 
for  all  coal  mines  east  of  that  point  on  either  side  of  the  basin. 

A  set  of  Geological  specimens  has  been  collected  illustrating  ail 
the  beds  of  the  conglomerate,  and  the  coal  measures  of  the  Bear 
ridge  and  Mahanoy  mountain.  A  large  collection  of  fossil  impres- 
sions of  the  coal  plants  has  also  been  gathered  from  the  rocks  of  the 
tunnel.  ^ 

In  the  great  southern  basin,  the  operations  of  the  survey  during 
the  latter  part  of  the  season  have  been  directed  to  the  elucidation  of 
a  subject  of  the  greatest  interest  to  the  miner  and  the  land  owner  in 
this  region;  I  mean  the  disturbances  of  the  coal  beds  and  their  inclu- 
ded strata.  To  this  end,  the  dip,  thickness  and  peculiarities  of 
stratification  of  the  coal  beds  have  been  obtained  at  the  principal 
openings,  their  distances  measured,  their  positions,  as  far  as  practica- 
ble, tiaced  upon  a  map  of  an  *  adequately  large  scale,  and  attempts 
made  wherever  any  hope  of  success  appeared,  to  identify  the  beds 
at  distant  openings.  All  the  anticlinal  disturbances  wuich  time  per- 
mitted us  to  trace,  have  also  been  carefully  noted,  and  a  number  of 
remarkable  faults  observed,  with  a  view  to  ascertain,  if  possible,  some 
rule  respecting  their  directions  and  influence  upon  the  strata. .  From 
the  large  number  of  specimens  taken  during  the  last  season  from  this 
district,  it  was  deemed  unnecessary  to  collect  many  of  these  in  the 
southern  basin,  excepting  in  a  few  instances. 

A  few  of  the  conclusions  arrived  at,  will  serve  to  explain  the  ns» 
tore  and  results  of  these  investigations. 

From  the  comparison  of  a  great  multitude  of  facts  we  are  led  to 
conclude  that  the  southern  coal  basin  throughout  its  whole  length,  is 
traversed  longitudinally  by  several  great  linen  of  disturbance,  in  the 
range  of  which  may  be  found  a  greater^nomber  of  faults,  downthrows, 
and  longitudinal  displacements  of  the  strata  and  the  coal  beds,  than 
can  be  discovered  in  the  belts  intervening  between  them.  Tnesft 
lines  of  disturbance  are  indicated  either  by  regular  anticlinal  eleva- 
tions, which  commence  and  terminate  in  distances  varying  in  length 
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from  a  few  hundred  feet  to  several  miles,  or  by  simple  but  sudden 
changes  of  the  dip,  (the  rocks  not  forming  a  complete  axis)  or  by 
crushed  coal  seams  where  no  disturbance  in  the  adjoining  rock  is 
visible.  Of  the  first  kind  of  irregularity,  the  Bear  ridge  east  of  Port 
Carbon  and  the  axis  of  Peach  mountain  are  well  known  instances  ; 
the  second  kind  may  be  Observed  in  the  rather  sadden  change  of  in* 
clination  at  the  foot  of  Mine  hill,  from  steep  south  dips  of  sixty,  to 
gentler  ones  of  ten  or  even  five  degrees  south.  For  the  latter,  we 
may  refer  for  illustration  to  the  beds  of  the  barren  tract  and  the  faulty 
portions  of  the  Gate  vein.  Passing  over  the  eastern  portion  of  the 
basin  through  which,  indeed,  anticlinal  disturbances  are  well  known 
to  pass,  let  us  commence  with  the  Sharp  mountain  at  Middlepoit, 
near  Pottsviile. 

From  this  eastward  to  a  point  south  of  the  above  mentioned  vil- 
lage, the  rocks  of  Sharp  mountain  being  over  tilted  or  inverted  to- 
wards the  north,  have  a  steep  southern  dip ;  at  this  point,  however, 
we  find  them  changing  to  a  perpendicular  position,  and  from  this 
rapidly  to  a  north  dip,  then  to  a  west,  and  again  to  a  south  one,  the 
last  being  gentle  and  not  exceeding  thirty  degrees.  In  these  chan- 
ges, the  southern  or  outward  base  of  the  mountain  sweeps  sharply 
round  in  the  form  of  a  bold  promontory,  and  the  returning  or  northern 
side  of  the  Spur  contains  the  last  mentioned  southern  dips. 

Again  repeated,  but  with  less  steep  inclinations  of  the  strata,  we 
have  the  same  series  of  changes,  after  which  deviations,  the  moun- 
tain assumes  a  course  of  forty-four  degrees  east  of  north  for  some 
miles,  and  then  continues  in  its  ordinary  range.  It  is  easy  to  con- 
ceive, without  entering  into  theoretical  considerations,  that  these  dis- 
turbances have  been  caused  by  the  intrusion  of  two  anticlinal  axes 
which  have  their  origin  in  the  Red  Shale  valley,  between  the  Second 
and  Sharp  mountain.  These  seem  soon  to  flatten  put  and  disappear 
within  a  short  distance  to  the  west  in  the  coal  basin,  but  in  the 
several  anticlinal  elevations  and  the  numerous  faults  of  the  Bear 
ridge,  we  have  evidence  of  a  disrupting  effect  prolonged  much  further 
in  that  direction.  We  loose  sight  of  this  line  of  disturbance  near 
Port  Carbon. 

Passing  towards  the  western  extremity  of  the  basin,  we  perceive 
two  great  anticlinal  axes  entering  it  from  the  west  from  Williams's 
valley,  the  southern  ^and  lesser  of  which  is  probably  prolonged  east- 
ward, through  the  range  of  the  barren  tract,  noted  for  the  crushed 
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character  of  its  veins  of  coal,  while  the*  other,  a  far  more  important 
axis,  passes  along  the  central  part  of  the  basin,  producing,  as  far  as 
evidence  goes,  the  Miners ville  disturbances,  (which  may  be  seen  in 
>  certain  coal  beds  worked  by  Spencer  <fc  Co.)  and  in  others,  less 
known,  some  miles  west  of  these,  and  prolonging  itself  further  east 
ward  into,  the  great  Peach  mountain  axis  itself. 

Our  next  conspicuous  range  of  disturbance  in  the  coal  measures, 
lies  along  the  foot  of  the  Mine  hill,  but  is  of  a  less  striking  nature 
than  the  former.     By  its  influence,  the  flat  beds  of  die  Mine  hill  seem 
I  to  have  been  brought  to  their  present  posture.    The  crushes  and 

rolls  in  Netghley's,  and  some  other  of  the  Mine  hill  workings,  pre- 
sent other  examples  of  this  line  of  dislocation. 

From  the  above  and  other  analogous  details,  we  conclude  that  the 
number  of  coal  beds  at  present  worked  in  this  district  has  been  some- 
what over  rated,  for,  in  no  instance  can  a  north  dipping  bed  be  found, 
to  which  there  are  not  two  related  south  dipping  portions.  Thus 
the  Lewis  and  Spohn  veins  opened  lipon  the  workings  of  the  North 
|  »■  America  company's  lands,  must  be  considered  as  identical,  having  a 

north  dipping  or  perpendicular  bed,  and  none  other  between  them. 
In  consequence  of  this  fact,  all  attempts  to  trace  the  Lewis  and 
Spohn  veins  as  separate  beds,  either  eastward  or  westward  beyond 
where  they  are  already  known,  will  probably  prove  abortive.  One 
vein  alone  can  be  hoped  for,  unless  the  dislocation  is  prolonged  to  a 
greater  distance  than  present  evidence  indicates. 
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SECTION  3. 

d  general  iketth  of  the  operations  of  the  turvey  in  the  third*  or 

8outk**e%tern  Appalachian  dietrkt. 

In  conducting  the  examination  of  the  third  district  of  "die  State,  or 
thai  which  is  occupied  by  the  half  of  the  Appalachian  chainv  inclu- 
ded between  the  Susquehanna  river  and  the  southern  boundary  of 
the  State,  the  exploration  was  begun  at  the  north-eastern  extremity  of 
the  region  in  Union  and  Lycoming  counties,  and  pursued  regularly 
towards  the  south-west,  following  the  couree  of  the  formations.  The 
season  was  commenced  with  the  survey  of  that  portion  of  Union 
county,  known  as  Buffalo  valley,  and  as  it  was  deemed  judicious  to 
confine  our  attention  for  the  season,  to  a  tract  of  moderate  breadth, 
the  lower  part  of  Union  county,  situated  to  the  south  of  New  Berlin 
and  Jack's  mountain,  was  reserved  for  an  ensuing  year. 

The  strata  underlying  the  broad  surface  of  Buffalo  valley,  belong, 
with  the  exception  Of  one  or  two  small  patches  of  formation  No;  Till r 
near  Lewisburg,  to  formations  T  and  VI,  the  general  composition 
and  prevailing  mineral  contents  of  which  will  be  found  described  in* 
the  last  annual  reports 

As  formation  V  of  our  series,  is  the  depository  of  the  valuable  and 
interesting  fossiliferous  iron  ore  found  in  such  considerable  abun- 
dance in  the  eastern  half  of  Montour's  ridge,  in  Columbia  county,  it 
was  deemed  of  consequence  to  the  interests  of  Union  county,  to  ex- 
amine the  red  and  variegated  shales  and  sandstones  of  which  this  for- 
mation consists,  with  all  the  minuteness  compatible  with  the  rather 
obscure  developements  of  the  strata  in  most  parts  of  Buffalo  valley. 
A  remarkably  near  approach  to  identity  being  discoverable  between 
the  several  members  of  this  great  fifth  formation  as  seen  in  Buffalo 
valley  and  in  Montour's  ridge,  it  was  not  difficult  to  recognize,  from* 
the  examinations  and  measurements  undertaken  the  previous  year  in 
the  latter  neighborhood,  the  precise  layers  which  should  contain  the 
fossil i ferous  iron  ore,  supposing  it  to  exist  at  all  m  Buffalo  valley. 
Tiiis  valley  encompassed  on  the  north  and  west  by  the  terminating 
spurs  of  the  broad  belt  of  mountain  ridges  that  crosses  Centre  and 
Mifflin  counties  from  the  south  west,  the  lines  of  elevation  of  these 
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Iiills  prolonged  "beyond  their  extremities,  are  traceable  as  far  as  the 
Susquehanna  river,  up  tilting  the  strata  in  Buffalo  valley,  in  auch  a 
manner  that  their  beds  are  arranged  in  at  least  six  nearly  regular  and 
parallel  troughs. 

In  the  upheaving  of  the  strata  along  these  several  adjacent  lines, 
the  soft  rocks  of  formation  V,  as  well  as  the  equally  destructible  lay- 
ers of  the  limestoue  which  overlies  it,  have  been  subjected  to  a  very 
wide  spread  action  of  the  floods,  which  at  one  time  evidently  swept 
down  from  the  neighboring  mountains.  The  consequence  has  been* 
that  the  uppermost  of  these  rocks,  the  limestone  formation  VI,  re- 
mains in  but  two  narrow  bells  in  Buffalo  valley,  composing  in  the 
one  instance  the  limestone  ridge  south  of  Youngmanstown,  and  m 
the  other,  Dale's  hill,  directly  west  of  Lewisbmrg.  In  each  case,  the 
preservation  of  the  limestone  stratum  has  been  the  result  of  the  trough?* 
Kke  position  of  its  beds,  which  has  defended  them  from  the  currents 
that  have  carried  away  the  mere  exposed  portions  of  the  rocks  lying 
aearer  the  lines  er  axes  of  elevation.  Where  the  trough  or  synclinal 
axis  of  Dale's  hill  crosses  the  Susquehanna,  a  narrow  belt  of  forma- 
tion VIII  has,  from  this  circumstance,  been  also  preserved,  the  dark 
elate  characteristic  of  the  bottom  layers  of  that  formation,  having  been 
left  about  one  mile  north  of  the  town  of  Lewisbnrg. 

This  undulating  position  of  the  rocks  in  Buffalo  valley,  accounts 
for  the  great  width  over  which  a  single  stratum,  namely,  formation  V^ 
ts  there  spread  out.  By  repeatedly  bringing  to  the  surface  the  same 
portions  of  the  deposite,  this  feature  greatly  facilitates  the  search  for 
Any  imbedded  mineral  layers,  such  as  the  fossiliferous  iron  ore  of  this 
formation. 

But  notwithstanding  a  long  continued  and  minute  examination  of 
the  rocks  thus  extensively  exposed,  the  fossiliferous  iron  ore  has 
only  in  a  few  places  been  satisfactorily  developed,  while  in  no  instance 
does  it  exist  as  a  stratum  of  sufficient  thickness  to  render  it  an  object 
•of  much  interest  to  the  manufacturer  of  iron.  No  uncertainty  can 
prevail  respecting  its  position  in  the  formation,  which  agrees  entirely 
with  that  occupied  by  the  thicker  band  oif  ore  of  Montour's  ridge, 
now  extensively  worked.  In  one  instance,  in  which  we  have  mef 
with  this  ore,  namely,  on  the  farm  of  Messrs.  Dersham  and  Rank, 
about  three  or  four  miles  from  New  Columbia,  the  apparent  thick- 
ness of  the  ore  was  about  seven  inches,  which  is  not  sufficient  to  in- 
duce any  attempt  at  mining  it.    It  was  found  in  another  case  in  the 


same  relative  position,  to  the  beds  of  the  red  shale  and  sandstone  for- 
mation, on  the  land  of  Aaron  Chamberlain,  but  though  the  fragments: 
of  the  ore  are  numerous  on  the  surface  of  his  fields,  no  layer  of  the 
mineral  having  much  thickness  has  been  discovered.  Nearly  one 
mile  south  of  Lewisburg,  along  the  river  side,  several  thin  seams  from 
(bur  to  six  inches  in  thickness  have  been  found. .  They  are  very  fos- 
siliferous,  being  of  the  hard  calcareous  variety  and  would  not  justify 
the  expense  of  mining  them.  The  ore  also , occurs  near  Miller's  saw 
mill,  on  Perm's  creek,  on  the  property  of  Robert  Shippen;  but  as  no 
excavation  has  yet  been  undertaker),  its  thickness  remains  unknown* 
Near  this  place  there  occurs  a  ferruginous  bed  of  lather  peculiar  as- 
pect. It  consists  of  small  particles  of  quartz,  firmly  cemented  to- 
gether by  oxide  of  iron,  and  is  between  two  and  three  feet  in  thick- 
ness. 

Besides  the  fossiliferous  ore  now  mentioned,  which  is  peculiar  to 
formation  V,  we  have,  met  with  an  entirely  different  variety  in  several 
places  in  the  western  part  of  Buffalo  valley,  occurring  in  the  same 
formation,  but  to  all  appearance  connected  with,  the  shales  which  oc- 
cupy a  rather  higher  position  in  the  stratum,  than  the  calcareous  fos- 
siliferous beds  associated  with  the  fossiliferous  ore.  This  variety  is  a 
brown  argillaceous  ore,  of  a  shelly  and  coarse  honeycomb  structure, 
its  cavities  being  usually  occupied  by  an  unctious  yellow  clay,  the 
predominant  material  of  the  soil  in  which  it  rests.  An  ore  very  simi- 
lar in  structure  and  composition  occurs  in  our  formation  VIII.  inr 
Perry  county,  and  a  variety  somewhat  analogous,  is  to  be  met  with 
quite  frequently  in  the  slates  or  shales  of  the  bituminous  coal  mea- 
sures of  the  western  and  northern  counties,  where  the  kidney  ore  has 
acquired  nearly  the  same  aspect  at  the  outcrop  of  the  strata,  by  the 
decomposing  agency  of  the  atmosphere.  A  mine  of  the  kind  of  ore 
above  spoken  of,  occurs  about  one  rafte  south  of  Miller's  saw  mil?, 
and  has  been  somewhat  extensively  worked.  Another  deposite  of 
the  ore  similar  to  the  last  in  character  and  in  its  geological  relatione, 
occurs  about  six  miles  west  of  Millers'. 

After  the  detailed  examination  of  Buffalo  valley,  a  few  only  of  the 
results  of  which  are  here  presented,  was  concluded,  our  explorations 
were'  extended  to  the  mountains  which  skirt  it  on  the  west,  after- 
wards  to  White  Deer  Hole  valley,  and  subsequently  to  all  that  pari 
of  Lycoming  county  lying  south  of  the  base  of  the  Allegheny  moun- 
tain. 
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,  Moving  forward  in  a  south-west  direction,  we  next  entered  Centre 
county,  which  wag  examined  from  the  base  of  the  Seven  mountains 
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to  the  base  of  the  Allegheny,  as  far  westward  as  the  end  of  Nittany 
mountain.  There  remain,  however,  a  few  small  neighborhoods  in 
the  district  here  specified,  the  true  Geological  structure  of  which  was 
not  fully  ascertained  for  want  of  time.  Some  of  these  will  be  men- 
tioned in  this  chapter.  With  these  exceptions,  the  region  designated 
has  been,  it  is  believed,  adequately  explored,  its  curious  and  highly 
intricate  Geological  structure  unravelled,  and  some  important  advances 
made  towards  ihe  laws  which  influence  the  distribution  of  its  mineral 
resources, 

I  sball  now  describe  as  succinctly  as  possible,  the  Geological  fea- 
tures of  the  region  explored,  in  order  to  convey  more  definitely  some 
idea  of  the  situation  and  extent  of  the  several  formations  which  it  in- 
cludes. A  true  knowledge  of  these  features  is  indispensable  to  the 
successful  tracing  of  any  useful  mineral  deposites. 

FORMATIONS  INCLUDED  IN  THE  DISTRICT  EXPLORED. 

Confining  our  present  descriptions  to  the  country  south  of  the  base 
of  the  Allegheny  mountain,  the  formations  of  the  portion  of  the  dis- 
trict exploded  are,  first,  the  great  blue  limestone  of  the  valleys  of 
Centre  county,  or  formation  II ;  secondly,  the  slate,  which  in  all 
cases  skirts  the  margins  of  these  valleys,  or  formation  HI;  thirdly,  the 
sandstones,  or  formation  IV,  which  compose  the  Bald  Eagle  moun- 
tain and  all  the  other  high  ridges  sooth  of  it ;  fourthly,  the  red  and 
variegated  shales  and  sandstones,  or  formation  V,  which  have  already 
been  referred  to  as  con 'posing  the  chief  part  of  Buffalo  valley,  and 
which  occur  also  in  White  Deer  Hole  valley,  and  range  along  the 
northern  base  of  the  Bald  Eagle  mountain  throughout  the  whole  of  its 
course ;  fifthly,  the  blue  fossiliferons  limestone,  or  formation  VI ; 
sixthly,  the  fossiliferons  sandstone,  or  formation  VII,  a  thin  stratum 
in  this  region  and  sometimes  entirely  wanting ;  and  lastly,  formation 
VIII,  all  of  which  three  latter  rocks  are  confined  to  the  valleys  above 
spoken  of,  as  containing  formation  V. 

In  the  section  of  the  country  to  which  reference  is  now  made,  for- 
mations II  and  III  are  confined  to  the  fertile  agricultural  valleys  of 
Centre  and  Lycoming  counties,  which  lie  to  the  southeast  of  the 
Bald  Eagle  mountain.  These  valleys  are,  Nittany  valley,  Sugar  val- 
ley* Little  Sugar  valley,  Brush  valley,  Penn's  valley  and  Nippenose 
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▼alley.  In  these  beautiful  and  deep  valleys  between  this  mountains, 
formation  II  occupies  nearly  the  entire  3urface.  Formation  III,  being 
a  stratum  of  far  less  thickness,  and  usually  dipping  away  from  the 
limestone  under  the  base  of  the  adjoining  ridges,  is  restricted  to  a 
Barrow  zone,  begirting  each  limestone  valley  with  a  margin  of  slate. 
The  several  beds  of  formation  IV,  constitute  all  the  higher  mountain 
ridges  of  the  district,  viz :  the  Bald  Eagle  mountain,  the  several 
branches  of  Nittany  mountain ;  also  White  Deer  mountain,  Brush 
mountain,  Short  mountain  and  the  long  complicated  range  called  the 
Seven  mountains.  Formation  V  spreads  largely  over  Buffalo  valley, 
and  it  occupies  a  belt  in  White  Peer  Hole  valley  ranging  in  another 
narrow  tract  to  the  end  of  Bald  Eagle  mountain,  around  the  extremi- 
ty of  which  it  doubles  to  the  westward,  following  the'  base  of  this 
ridge  throughout  its  whole  course  by  the  valley  of  the  Susquehanna 
river  and  the  Bald  Eagle  creek. 

Formation  VI  has  a  more  local  range ;  it  composes,  as  before 
said,  ahe  limestone  ridge  near  Youngmanstown,  and  that  called 
Dale's  hill,  both  in  Buffalo  valley ;  and  it  is  found  in  White  Deer 
Hole  valley,  on  both  sides  of  the  western  termination  of  the  M  uncy ' 
hills  ;  it  occurs,  besides,  in  an  almost  uninterrupted  range  near  the 
middle  of  the  valley  included  by  the  Bald  Eagle  and  Allegheny 
mountains. 

Formation  VII,  owing  to  its  greatly  reduced  thickness  in  this  part 
of  the  State,  and  to  its  very  destructable  nature,  being  a  porous  and 
loosely  cemented  sandstone,  vis  more  rarely  to  be  seen,  though  it 
shows  itself  in  places  along  the  middle  of  the  valley  which  lies  north* 
west  of  the  Bald  Eagle  mountain,  in  close  connexion  with  the  lime- 
stone just  referred  to. 

Formation  VIII,.  or  the  olive  coloured  slate  and  sandstone  stratum, 
displays  itself  in  a  small  patch  in  Union'  county,  (consisting  of  only 
its  lower  beds.)  in  the  neighborhood  of  Lewisburg.  It  also  enters 
our  present  district  forming  the  western  poition  of  the  Muncy  hills, 
and  occurs  in  a  long  and  heavy  belt  two  or  three  miles  in  width, 
skirting  the  southern  or  south-eastern  base  of  the  Allegheny  moun- 
tain, throughout  its  entire  range,  not  only  in  Lycoming  and  Centre 
counties,  but  entirely  across  the  State. 

In  order  to  have  a  correct  conception  of  the  Geology  of  the  parts 
of  Centre^  Lycoming  and  Union  counties,  that  have  been  examined, 
it  is  necessary  to  dwell,  as  briefly  as  possible,  upon  some  of  the 
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leading  features  of  the  region.  From  the  valley  sometimes  called 
the  Lew  is  town  valley,  which  runs  through  the  centre  of  Union  and 
Mifflin  counties,  to  the  base  of  the  Allegheny  mountain*  to  the  north- 
west, the  whole  included  broad  belt  of  country,,  consists  of  a  succes- 
sion of  nearly  parallel  mountain  ridges,  remarkable  for  the  straight* 
ness  of  their  course,  the  even  outline  of  their  summits,  the  general 
similarity  of  their  form,  and  their  uniform  height  above  the  interven- 
ing valleys.  Between  these' ridges  we  have  a  series  of  long,  narrow 
and  nearly  straight  limestone  valleys,  the  southernmost  of  which  Is 
Kishacoqnillas  valley,  in  Mifflin  county,  while  on  the  north-west,  are 
Nittany  and  Nippenose  valleys,  in  a  line  with  each  other. 

Now  such  is  the  necessary  dependence  of  the  Topographical  fea- 
tures of  any  diversified  region  upon  its  Geological  structure,  or,  in 
other  words,  so  entirely  have  the  present  bpld  and  singular  outlines 
of  this  district,  been  impressed  upon  it,  by  the  agency  of  causes 
strictly  Geological,  namely,  by  the  upheaving  of  the  strata  along  cer- 
tain lines  and  the  simultaneous  destruction  of  large  portions  of  them, 
by  the  scooping  action  of  a  mighty  flood,  thr.t  we  shall  be  much  as- 
sisted in  any  effort  to  comprehend  the  intricate  Geography  of  this 
region,  by  devoting  a  moment's  attention  to  the  following  Geological 
views. 

Of  tbe  seven  formations  enumerated  above,  as  comprising  the 
rocks  of  the  portion  of  the  State  before  us :  formations  II  and  III, 
are  respectively  a  limestone  and  a  slate  stratum,  which  are  at  all 
times  more  destructable  than  sandstone ;  but  especially  so,  must 
they  have  been  in  their  soft  or  pulpy  state,  at  the  time  of  their  eleva- 
tion from  the  bed  of  the  ocean,  in  which  they  were  deposited.— 
Hence  they  have  been  moie  deeply  excavated  than  the  harder  pon- 
derous beds  of  sandstone  of  which  formation  IV  consists.     We  ac- 
cordingly find  formations  II  and  III,  always  in  the  deep  and  nearly 
level  valleys,  and  formation  IV,  in  the  high  and  steep  mountain 
ridges.     Of  the  other  rocks,  formation  V  consists  chiefly  of  soft 
slates  and  calcareous  shales.     Formation  VI,  of  limestone,  which, 
like  formation  II,  was  evidently  of  a  very  soft  consistence,  when 
first  uplifted,  and  formation  VIII,  of  a  mass  of  slate  and  argillaceous 
rocks.     These  would  all  be  liable  to  very  extensive  destruction, 
whenever  subterranean  uplifting  forces  would  bring  them  within  the 
reach  of  those  tremendous  currents,  which  those  same  uplifting 
actions  set  in  motions 
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It  comports  entirely  with  these  views,  thai  we  find  these  destructi- 
ble rocks  restricted  to  the  valleys  or  broad  plains  between  the  sand- 
stone mountains.    In  the  district  before  us,  we  see  them  confined  to 
the  Buffalo  Valley,  White  Deer  Hole  Valley,  and  the  valley  at  the 
base  of  the  Allegheny  mountain.    Unless  where  formation  VII,  a 
sandstone  stratum,  dwindles  to  quite  insignificant  dimensions,  it  com- 
poses a  steep  and  sharp  ridge,  though  from  its  small  thickness,  this 
is  always  of  unimportant  height,  when  compared  with  the  mountains 
that  contain  its  more  massive  prototype,  formation  IV.    These  facts 
and  others  of  a  like  character,  are  all  important  in  their  applications ; 
affording  us  often  the  best  clue  in  an  unexplored  or  intricate  district 
in  tracing  the  distribution  of  any  bands  or  deposites  of  mineral  mat- 
ter, which  we  may  be  in  search  of.     Thus  in  traversing  any  portion 
of  the  district  between  the  Susquehanna  river  and  the  Maryland  State 
line,  in  quest  of  the  valuable  fossiliferous  iron  ore,  peculiar  to  certain 
layers  of  formation  V,  it  is  of  extreme  advantage  to  trace  the  stratum 
by  aid  of  the  topographical  features  which  belong  to  it,  and  to  its 
contiguous  formations,  and  it  is  only  by  understanding  the  connection 
between  these  features  and  the  agents  concerned  in  producing  them, 
that  we  can  with  any  success  detect  the  stratum  we  are  searching  for, 
if  any  irregulaiity  has  thrown  it  out  of  its  more  ordinary  position. 
The  evidence  of  this  will  be  manifest,  in  relation  to  the  band  of  ore 
alluded  to,  when  we  come  to  another  part  of  this  report. 

Bearing  carefully  in  mind,  therefore,  the  difference  in  the  destruc- 
tibility  of  the  several  rocks,  while  under  the  action  of  the  currents, 
which  have  rushed  across  them  with  such  tremendous  violence, 
sweeping  off  all  their  more  exposed  portions,  let  us  advert  to  the 
opeiationof  those  subterranean  upheaving  forces  which  seem  to  have 
acted  on  the  strata  with  such  resistless  energy,  uplifting,  inclining 
and  dislocating  them  in  certain  lines,  which  we  now  proceed  to 
trace.  By  these  two  causes  we  shall  account  for  all  the  features  in 
the  Geology  and  Topography  of  this  intricate  region.  1 3hall,  there* 
fore,  describe  as  concisely  as  possible  the  lines  of'  elevation  of  the 
strata,  or  technically,  the  anticlinal  lines,  and  at  the  same  time  the 
lines  of  greatest  depression  or  synclinal  lines,  which  range  through 
the  valleys  and  ridges  of  the  district,  and  shall  offer  also  a  brief  de- 
scription of  the  Geology  and  mineral  contents  of  the  belts  of  strata, 
which  they  disturb. 
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1WTTANY  VALLEY  AND  ITS  ANTICLINAL  AXI& 

This  valley,  properly  speaking,  commences  at  the  south-western 
extremity  of  Nittany  mountain,  where  the  broad  Half  Moon  valley 
is  divided  by  the  mountain  into  this,  its  wider  branch  on  the  north, 
and  Pennvs  valley  on  the  south.  It  is  bounded  on  the  south-east,  by 
the  Nittany  mountain,  and  on  the  north-west,  by  the  Bald  Eagle 
mountain.  Where  Nittany  valley  opens  into  the  Half  Moon  valley, 
it  is  about  six  miles  wide,  but  as  we  advance  north-eastward  its 
width  contracts  to  between  four  and  a  half  and  five  miles  opposite 
Bellefonte,  and  three  and  a  half  or  four  miles  opposite  Howard's 
gap,  nine  miles  from  Bellefonte,  and  to  about  two  and  a  half  miles 
opposite  Mill  hall.  Further  east,  the  two  converging  boundaries  of 
the  valley  unite,  closing  it  up  at  a  point  nearly  south  of  Dunns  town. 

There  is  a  cential  tract  running  through  Nittany  valley,  between 
two  and  three  miles  in  width,  which  is  denominated  the  Barrens. 
It  has  a  sandy  and  stony  soil,  is  singularly  destitute  of  water  and 
remains  therefore  in  its  native  uncultivated  condition.   It  is  here,  that 

*  ■      * 

nearly  all  the  large  deposits  of  valuable  brown  argillaceous  iron 
ore,  which  have  rendered  Nittany  valley  and  its  neighborhoods  cele- 
brated for  their  iron  manufacture,  axe  found.  The  surface  of  these 
barrens  is  considerably  elevated,  rising  above  the  general  plain  of  the 
valley  into  a  ridge,  which  begins  about  two  miles  from  Bellefonte, 
and  extends  eastward  about  twelve  miles,  where  it  subsides.  From 
its  termination,  eastward  to  the  head  of  the  valley,  cultivation  ex- 
tends entirely  across  from  mountain  to  mountain.  The  features  of 
thus  valley,  indicate  many  departures  from  that  more  perfect  regu- 
larity of  geological  structure,  which  prevails  in  several  of  the  other 
valleys  of  anticlinal  form,  which  lie  parallel  with  it,  towards  the 
south  east.  The  present  report  does  not  permit  me,  however,  to  dis- 
cuss these  local  disturbances  of  stratification. 

Though  numerous  irregularities  in  the  dip  of  the  strata  prevail  in 
some  parts  of  the  valley,  they  are  inconsiderable,  when  compared 
with  that  general  uniformity  in  the  inclination  of  the  beds,  visible 
throughout  its  entire  length.  One  great  anticlinal  axis  runs  through 
this  valley  from  one  extremity  to  the  other.  It  is  rather  a  portion  of 
a  still  more  prolonged  axis  of  elevation,  which  is  traceable  from  the 
neighborhood  of  Hollidaysburg,  through  the  end  of  the  Brush 
mountain,  and  thence  along  the  Sinking  Spring,  Half  Moon  and 
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Nittany  valleys,  and  still  further  through  the  middle  of  Ntppenose 
and  M  usquito  valleys  and  out  through  the  end  of  the  Bald  Eagle  moun- 
tain into  the  plain  east  of  the  Susquehanna,  as  far  as  Muncy  creek. 
The  position  of  this  line  from  which  the  strata  are  tilted  away  in 
opposite  directions,  is  not  central  through   Nittany  valley,   except 
from  the  head  of  the  valley  to  the  neighborhood  of  Millhall.     From 
this  point  south-westward,  it  is  nearest  the  Bald  Eagle  mountain.  All 
the  strata  which  lie  to  the  north-west  of  it)  vie:  the  limestone  beds  of 
that  side  of  the  valley,  the  slate  of  formation  III,  which  rests  upon 
these  and  passes  under  the  base  of  the  Bald  Eagle  mountain,  the 
sandstones  of  formation  IV,  of  the  same  mountain,  the  rocks  of  the 
formations  V,  VI,  VII  and  VIII,  which  occupy  the  valley  between  the 
Bald  Eagle  and  the  Allegheny  mountain,  all  decline  towards  the 
north-west,  with  a  greater  or  less  steepness,  the  degree  of  inclination 
generally  abating  as  we  recede  from  the  anticlinal  axis  to  the  slightly 
inclined  rocks  of  the  Allegheny.   On  the  other  hand,  the  rising  of  the 
strata  along  this  axis  has  caused  all  those  situated  to  the  south  east 
of  it  as-  far  as  the  summit  of  the  Nittany1  mountain,  that  is  to  say,  the 
limestone  beds  of  the  south-eastern  half  of  the  valley,  the  slate  at  the 
foot  of  the  mountain,  and  the  sandstone  rocks  of  the  mountain  itself, 
to  dip  towards  the  south-east.   The  sandstone  stratum,  formation  IV, 
dipping  on  the  north-west  side  of  the  mountain,  towards  the  south- 
east becomes  horizontal  along  its  centre,  and  displays  on  its  south* 
eastern  side,  an  inclination  in  the  opposite  direction,  or  towards  the 
north-west,  so  that  the  rocks  of  the  mountain  lie  in  a  trough  form, 
technically  denominated  a  synclinal  axis.    Such  is  the  structuie  of 
this  mountain  opposite  Bellefonte,  and  throughout  several  miles  of 
its  length,  towards  its  western  extremity ;  but  further  to  the  north- 
east  it  becomes  somewhat  complicated,  both  in  regard  to  the  dip  of 
its  strata  and  its  topography.    Further  eastward,  in  place  of  a  syn- 
clinal axis  or  trough  in  the  rocks,  there  is  an  anticlinal  axis,  the 
same  which  brings  up  the  limestone  in  Big  and  Little  Sugar  valleys, 
which  divides  the  mountain  into  two  branches*     As  we  advance  still 
more  towards  the  north-east,  each  of  these  branches  of  the  mountain 
in  its  turn,  becomes  subdivided  by  other  similar  short  axes  of  eleva- 
tion.    In  consequence  of  these  numerous  parallel  upliftings  of  the 
strata  of  this  mountain,  there  ate  many  alternations  of  dip  in  the 
rocks,  from  south  east  to  north-west,  and  hence  the  topography  of  the 
chain  being  intimately  dependent  upon  these  circumstances,  has  ac- 
quired a  highly  complicated  character. 
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Of  the  rocks  of  Nittany  valley  I  have  already  •tstad,  that  the 
great  blue  limestone  stratum  of  our  state,,  formation  1L,  occupies  al- 
most the  entire  surface  ei  this  valley,  even  capping  i»  most  place* 
4he  sandy  ridge,  called  the  barrens.  The  character  snsd  quality  *f 
4he  rock,  however,  varies  greatly  in  different  befcu  Beginning  with 
flie  lowest  beds  visible,  or  those  whi  <h  have  been,  brought  to  the 
surface  by  the  movement  of  elevation  acting  along  the. anticlinal  axis, 
Hve  find  immediate^  adjacent  to  this  line,  lying  along  the  central 
ridge  or  barrens,  many  masses  of  sandstone,  evidently  derived  from 
the  underlying  beds  of  formation  I,  bat  in  «o  instance  have  we  yet 
found  that  rock  in  place.  In  other  parts  of  this  central  ridge,  the 
limestone,  formation  II,  shows  itself,  possessing  in  some  degree  the 
sandy  composition  of  the  inferior  rock.  Receding  a  little  towards 
either  side  of  the  valley,  or  in  other  words,,  ascending  into  rather 
higher  portions  of  the  stratum,  we  meet  a  moderately  thick  body  of 
tolerably  pure  limestone,  which  contains,  however,  some  layers  of 
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sandstone.  Above  this,  there  occurs  a  pale  blue  rock  in  numerous 
beds,  having  a  very  close  resemblance  to  limestone,  but  singularly 
enough,  containing  little  or  no  calcareous  matter,  being  in  fact,  a  very 
pure  and  fine  grained  siliceous  rock,  a  species  of  compact  chert, 
both  in  its  texture  and  composition*  The  next  belt  in  the  ascend* 
ing  order,  comprises  a  large  body  of  very  excellent  limestone,  most 
generally  of  a  very  pale  bluish  aspect.  In  this,  there  frequently  oc- 
cur seams  of  white  calcareous  spar.  Higher  still  in  the  formation, 
or,  indeed,  in  its  uppermost  subdivision,  some  of  the  beds  are  more 
or  less  bituminous,  which  they  indicate  by  thpir  farted  smell,  some 
are  decidedly  argillaceous,  manifesting  a  close  approach  to  the  im- 
mediately overlying  slates  of  formation  III,  and  others  are  character- 
ised by  a  profusion  of  fossil  shells  and  other  marine  remains. 
These  are  the  fossiliferous  bands  of  formation  II,  at  least  in  thl» 
region  of  the  State. 

The  upper  layers  approaching  to  the  slaty  rocks  of  the  next  over- 
lying formation,  III,  contain  a  large  amount  of  argillaceous  matter* 
A  little  higher  in  the  stratum,  these  beds  alternate  with  numerous 
dark  blue  or  almost  black  bands  of  calcareous  slate,  having  a  remote 
analogy  in  their  appearance  to  those  slates  which  lie  in  contact  with 
seams  of  coal  and  consequently  many  abortive  attempts  h»ve  been 
made  to  discover  coal  in  these  rocks,  not  only  in  Nittany  valley,  but 
in  the  other  limestone  valleys  which  occur  to  the  south-east  and  even 
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in  many  places  in  the  great  Kittatinny  valley  where  these  rocks  are 
largely  developed. 

The  soil  derived  from  these  dark  calcareous  slates  which  occur 
among  the  alternating  bands  interposed  between  the  main  masses  of 
formation  II  *nd  formation  III,  is  deservedly  esteemed  to  be  among 
the  most  fertile  in  the  State,  being  admirably  adapted  to  the  cultiva- 
tion of  wheat.  This  is  well  exemplified  in  the  piodnetiveness  of 
some  of  the  farms  in  the  eastern  part  of  Penn's  valley,  where  the  soil 
of  a  considerable  tract  of  country  has  been  derived  from  the  source 
mentioned.  The  cause  of  its  productiveness  is  obvious ;  while  that 
fiom  the  slate  is  comparatively  unproductive,  owing  to  the  excess  of 
clay  which  it  gets  from  that  lock  and  to  its  almost  total  destitution  of 
lime,  and  on  the  other  hand,  while  that  which  rests  upon  the  lime- 
stone, though  of  better  composition  and  texture  is  scarcely  more  im- 
pregnated with  calcareous  matter,  in  consequence,  probably,  of  the 
facility  with  which  the  lime  has  been  removed  by  the  percolation  of 
water  through  its  open  materials,  the*  soil  of  these  intermediate  strata 
which  have  a  sufficiency  of  lime  in  their  composition,  would  appear 
to  be  perpetually  replenished  with  this  valuable  ingredient  from  the 
facility  with  which  the  soft  rock  moulders  down  after  ploughing  and 
crumbles  into  mellow  earth  by  the  action  of  the  atmosphere. 

Formation  III,  which  is  a  mass  of  fissile  slate  of  various  colors 
from  light  yellow  and  grey  to  dark  blue  and  dingy  olive,  exist?  as  a 
stratum  of  several  hundred  feet  thickness,  ranging  in  a  belt  along  both 
the  south-eastern  and  north- weslern  margins  of  the  Nittany  valley, 
and  extending  commonly  up  the  flank  of  each  of  the  bounding  moufr 
tains  from  a  little  outside  of  the  base  to  within  about  one  third  of  the 
total  height  from  the  summit.  The  lower  layers,  contiguous  to  the 
underlying  limestone,  are  those  which  are  most  apt  to  be  calcareous 
and  to  contain  fossils,  though  these  distinctive  features  belong  also 
to  some  of  the  higher  beds.  In  Nippenose  valley  some  parts  of  this 
rock  are  highly  fossiliferous,  and  the  same  remark  will  apply  to  the 
upper  beds  of  the  underlying  limestone  seen  in  that  singular  valley. 

The  strata  of  Nittany  valley  have  been  dislocated  to  an  extent  not 
witnessed  in  the  anticlinal  valleys  which  lie  more  to  the  south-east. 
But  the  disturbances  prevail  almost  wholly  along  the  north-  western 
side  of  the  valley,  especially  close  to  the  foot  of  the  Bald  Eagle 
mountain.  The  irregularities  in  the  dip  of  the  rocks  are  tiaoeable 
from  Millhall,  to  nine  or  ten  miles  south-west  of  Bellefonte,  and  by 
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observations  made  during  a  former  season,  I  am  led  to  think  that 
they  continue  the  whole  way  to  the  Little  Juniata.  The  inclination 
of  the  strata  to  the  south-east  of  the  main  central  anticlinal  axis  is 
never  steep,  rarely  exceeding  thirty  degrees. 

Though  a  great  number  of  excavations  for  iron  ore  were  visited  in 
Nittany  valley,  many  of  which  are  highly  interesting  from  the  rich- 
ness of  the  ore,  and  the  prodigality  in  which  the  mineral  is  supplied, 
and  from  the  curious  features,  seen  sometimes  in  the  deposites  in 
.their  connexion  with  the  underlying  limestone  strata,  yet  no  satisfac- 
tory explanation  has  been  airivfed  at  concerning  the  origin  of  the  ore, 
nor  any  general  practical  rule  discovered,    calculated  to  conduct  us 
with  a  desirable  degree  of  certainty,  in  our  search  after  large  depos- 
ites of  the  mineral.    Some  light  has,  however,  been  gained  from  other 
quarters  of  the  State,  .through  observations  made  upon  the  same  for* 
mation.     If  these  should  be  corroborated  by  future  researches,  some 
pnrt  of  the  obscurity  which  rests  upon  this  difficult,  but  important 
subject,  may  perhaps  be  removed.     For  the  present,  I  deem  it  pre- 
mature, until  the  chemical  examinations  connected  with  the  survey 
shall  have  been  more  advanced,  to  enter  into  the  complicated  enqui- 
ries arising  out  of  the  scientific  investigation  6f  our  ores  of  iron. 

FORMATION  IV,  AS  IT  OCCURS  IN  BALD  EAGLE  AJJTD  NITTANY 

MOUNTAINS. 

The  Bald  Eagle  mountain,  the  boundary  on  the  north-west  of  the 
three  valleys  of  elevation,  Nittany,  Nippenose  and  Musquito  valleys, 
consists  of  the  sandstone  rocks  which  constitute  formation  IV,  uptil- 
ted  towards  the  north-west,  generally  at  a  high  inclination  from  the 
anticlinal  axis,  which  traverses  those  three  valleys  in  a  longitudinal 
'  direction.     From  its  eastern  termination  at  the  Susquehanna,  near 
Muncy,  the  outline  of  its  summit  is  remarkably  level  and  regular, 
until   we  reach  the  eastern  end  of  Nittany  valley,  where  the  profile 
of  the  ridge  becomes  lather  more  undulating,  its  line  of  direction  less 
straight,  and  its  height  somewhat  diminished,  all  natural  results  of 
the  disturbances  near  its  south-eastern  base  in  Nittany  valley.     Be- 
tween Musquito  valley  and  the  ending  of  the  mountain  at  the  river, 
it  is  a  single  ridge  with  a  finely  rounded  summit  and  contains  the 
anticlinal  axis  running  centrally  through  it     But  westward  from  that 
point  its  strata  dip  in  but  one  direction,  or  towards  the  north-west, 
and  it  exhibits  throughout  its  whole  length,  two  distinct  parallel 
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ridges  with  a  considerable  depression  between  them.  These  two 
summits  are  usually  not  more  than  a  fourth  of  a  mile  apart,  and 
possess  about  the  same  elevation,  though  not  unfrequently  the  nor- 
thern ridge  rises  above  the  other,  attaining  a  height  nearly  as  great 
as  that  of  any  of  the  other  mountains  in  the  region. 

By  adverting  to  the  nsiuK  of  the  rocks  comptstng  formation  IV, 
,we  find  a  ready  explanation  of  all  the  .features  of  Bald  Eagle  mountain, 
applicable,  not  to  this  ridge  alone,  but  to  all  the  high  ranges  in  the 
district  which  consist  of  this  stratum.  The  formation  embraces 
three  distinct  sets  of  beds ;  the  uppermost  and  lowermost  being  mas- 
sive sandstones,  while  the  middle  member  is  composed  of  soft  argil- 
laceous red  sandstones  and  red  slates.  The  lowest  of  these  divi- 
sions is  generally  a  grey  sandstone,  sometimes  greyish  or  white  and 
occasionally  bluish,  and  in  some  ridges  includes  beds  which  are 
green  in  color  and  very  tough.  All  these  varieties  are  very  hard, 
though  the  weathered  fragments  do  not  show  such  sharp  edges  as 
those  belonging  to  the  upper  division  of  this  formation.  Among 
these  grey  sandstones  we  find  fossil  remains  of  the  Zoophytes,  the 
class  containing  the  corals,  while  in  no  instance  have  we  met  with 
these  in  the  upper  division.  These  lower  strata  of  formation  IV, 
compose  the  south-eastern  ridge  of  Bald  Eagle  mountain,  and  extend- 
ing our  remarks  to  the  other  mountains,  they  belong  in  general  to 
that  ridge  which  is  immediately  adjacent  to  the  limestone  valley,  or 
in  other  words. to  the  anticlinal  axis.  The  sandstone  beds  grow  less 
compact  as  we  approach  the  middle  part  of  the  formation,  and  ac- 
quire a  more  greenish  hue  and  become  speckled  with  brown  oxide  of 
iron.  The  central  division  of  the  mass  consists,  as  already  mention- 
ed,, of  soft  red  argillaceous  sandstones  which  are  similarly  speckled 
and  interstratified  with  red  slate*  The  upper  member  of  the  forma- 
tion is  a  hard  white  and  grey  sandstone  of  even  texture  and  often  of 
extreme  purity,  easily  distinguishable,  if  not  recognized  by  its  rela- 
tive position  to  the  other  strata,  by  the  frequent  occurrence  on  its  sur- 
face of  a  class  of  singular  impressions  formed  by  a  marine  vegeta- 
tion called  fucoides. 

It  is  to  the  unequal  deductibility  of  these  three  belts  of  rock, 
under  the  violent  wearing  action  of  a  flood  of  waters  which  has 
rushed  over  their  upraised  edges,  that  we  are  to  attribute  the  double 
-ridge  and  the  included  valley  on  the  top  of  the  Bald  Eagle  mountain. 
The  comparatively  soft  middle  stratum,  has  been  there  scooped  to  a 
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considerable  depth  below  the  more  resisting  sandstones  which  lie  on 
either  side  of  it. 

In  consequence  of  the  triple  character  of  formation  TV,  we  inva- 
riably find  the  mountains  that  are  composed  of  it,  to  consist  of  two 
ridges  when  the  strata  dip  in  the  same  direction,  or  when  they  con- 
tain no  axis,  either  anticlinal  or  synclinal.  Bat  whenever  an  anticlinal 
axis  upheaves  these  rocks,  exposing  the  lower  sandstone,  then  the 
mountain  contains  three  'ridges,  the  axis  of  elevation  being  in  the 
-middle  of  the  central  one.  And  when;  on  the  other  hand,  a  synclinal 
axis  or  trough-like  dip  of  the  strata  extends  through  the  middle  of  a 
mountain,  consisting  of  formation  IV,  it  then  contains  four  separate 
ridges*  the  two  outer  ones  caused  by  the  sandstone  of  the  lower  di- 
vision, the  two  inner  ones  by  the  upper  sandstone  member  of  the  same 
formation.  Guided  by  these  facts,  which  are  the.  necessary  results  of 
Geological  causes,  we  trace  in  the  perplexing  intricacies  of  the  geog- 
raphy of  the  mountain  chain,  which  passes  through  the  counties  that 
lie  between  Maryland  and  the  Susquehanna  river,  the  most  beautiful 
symmetry  in  the  structure  and  connections  of  all  the  ridges.  Were 
geographers,  while  mapping  our  mountain  region,  to  make  them- 
selves familiar  with  the  dependence  of  the  configuration  of  the  region 
upon  its  Geological  structure,  they  would  discover  that  the  unerring 
rules  of  the  science  constitute  their  surest,  or.  often  their  only  clue,  to 
those  features  of  topography  which  it  is  their  business  to  depict. — 
The  confusion  and  distortion,  so  conspicuous  in  our  present  maps, 
would  give  place  to  features  of  curious  and  pleasing  regularity,  and 
to  accuracy  of  delineation  nowhere  to  be  seen,  while  in  the  details, 
the  benefits  conferred  by  maps  on  the  traveller,  the  engineer  and  the 
miner  would  be  tenfold  enhanced.  By  adhering  to  the  views  above 
presented,  we  have  1>een  enabled  to  reduce  to  order  nearly  every  part 
of  the  seemingly  complicated  topography  of  the  mountain  ranges, 
which  embrace  the  Bald  Eagle,  Nittany,  White  Deer,  Brush  and 
Seven  mountains,  and  their  subdivisions,  and  to  trace  the  existence 
or  absence  of  particular  mineral  beds  suspected  to  occur  in  these  wild 
regions.  We  have  thus  succeeded  also  in  collecting  some  valuable 
materials  designed  to  correct  the  present  map  of  the  State,  or  to  con- 
tribute towards  the  construction  of  a  better  one. 

Omitting  a  description  of  the  curious  Geological  and  Topographs 
cal  structure  of  the  Nittany  mountain  and  its  branches,  which  would 
require  the  assistance  of  maps  and  profile  sections  of  the  district,  not 
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suited  to  the  plan  of  the  present  report,  I  shall  proceed  to  mention  in 
few  terms,  some  of  the  other  parts  of  the  region,  and  to  trace  those 
axes  of  elevation  which  hate  imparted  to  each  tract,  its  particular 
Geological  structure  and  mineral  resources. 

The  anticlinal  axis  of  Nittany  valley,  prolonged  as  before  men- 
tioned, to  the  eastward,  has  elevated  the  limestone  rocks  composing 
formation  II,  to  the  surface  in  Nippenose  valley,  causing  the  strata 
to  dip  at  a  gende  angle  each  way  from  this  line,  which  runs  nearly 
along  the  centre  of  the  valley.  This  valley  is  remarkable  for  its 
regular  oval  form,  being  an  ellipse  of  about  ten  miles  in  length*  and 
four  in  its  greatest  breadth,  and  for  the  height  and  steepness  of  the 
rim  of  mountains  which  encompass  it.  The  only  avenue  to  it, 
without  crossing  a  high  zone  of  mountain  land,  is  by  a  deep  notch 
in  the  Bald  Eagle  mountain,  nearly  opposite  Jersey  Shore.  The 
base  of  this  notch  is  on  a  level  with  the  surface  of  the  valley,  and 
hence  through  it,  all  the  waters  which  enter  the  valley  find  their  exit 
into  the  Susquehanna  river.  It  is  a  remarkable  feature  about  the 
drainage  of  the  valley,  that  the  numerous  streams  which  descend 
into  it  from  the  surrounding  mountains,  all  disappear  through  the 
funnel-shaped  depressions  called  sink-holes,  which  abound  over  the 
surface  of  the  limestone  stratum  of  this  valley,  and  what  is  not  a 
little  curious,  the  whole  united  body  of  these  waters  gushes  forth  to 
the  surface  again  in  a  bold  stream,  passing  through  the  mountain 
notch  or  gap,  to  which  allusion  has  been  made.  A  quarry  of  marble 
was  opened  and  wrought  with  some  spirit  in  this  valley  by  Mr.  Law- 
rence Wells.  It  is  near  John  Bixler's  tavern,  three  and  a  half  miles 
from  Uhodarmers.  The  maible  is  a  compact,  dark,  blue  limestone, 
variegated  by  thin  veins  and  specks  of  yellow  crystalline  carbonate 
of  lime,  or  occasionally  of  white  calcareous  spar.  The  quarry  has 
since  been  neglected.  Layers,  yielding  similar  marble,  may  be  found 
near  the  centre  of  the  valley  east  and  west  of  this  point. 

Though  minute  attention  was  directed  to  the  discovery  of  iron 
ore  in  this  valley,  the  search  has  been  to  a  great  degree  unavailing. 
Two  circumstances  discourage  the  hope  of  readily  finding  ore  in  any 
considerable'  quantity:  first,  the  small  depth  beneath  the  surface  at 
which  we  find  the  limestone  rock ;  secondly,  the  absence  of  that 
bright  yellow  stain  in  the  soil,  which  is  so  good  an  index  of  ore  in 
Nittany  valley.     The  soil  here  is  generally  dark  brown  or  reddish. 
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The  next  limestone  valley  of  the  district  is  Sugar  valley,  formed 
by  an  anticlinal  axis  which  has  uplifted  to  the  surface,  the  limestone 
rocks  of  formation  II,  between  two  of  the  branches  of  the  Nittany 
mountain,  a  kw  miles  east  of  the  Bellefonte  turnpike,  and  which 
passes  along  the  centre  of  Sugar  valley  to  its  termination,  and  thence 
through  the  middle  of  White  Deer  mountain  to  its  end,  where  the 
axis,  leaving  the  ridge,  passes  out  into  the  plain  occupied  by  the 
higher  formations  of  die  series  east  of  the  river.  In  Sugar  valley, 
the  strata  on  the  northern  side. of  the  axis  have  a  steeper  dip  towards 
the  north  than  those  on  its  southern  side  have  towards  the  south. 

Our  researches  for  ore  in  Sugar  valley  have  not  been  completed, 
having  been  interrupted  by  the  snows  at  the  close  of  the  season.  A 
furnace  for  smelting  iron  was  erected  some  years  ago,  about  five  miles 
to  the  east  of  Kleckner's  tavern,  but  though  the  iron  manufactured 
was  pronounced  to  be  of  a  superior  quality,  the  supply  of  ore  was 
insufficient  to  sustain  the  furnace.  Of  a  number  of  excavations  for 
ore  which  were  visited,  nearly  every  one  seems  to  have  been  arrested 
at  the  depth  often  or  twelve  feet,  by  the  underlying  solid  rock.  This 
and  other  facts  would  appear  to  indicate  a  probability,  that  no  exten- 
sive deposites  of  ore  will  be  readily  found  in  this  valley,  though  fur- 
ther explorations  are  necessary  to  establish  such  an  opinion.  Sugar 
valley  has  an  average  breadth  of  nearly  two  miles,  and  is  sixteen 
miles  in  length,  the  limestone  which  every  where  underlies  it,  being 
traceable  to  a  point  nearly  seven  miles  east  of  Kleckner's.  Between 
Sugar  and  Brush  valleys,  there  are  three  distinct  ridges,  the  middle 
and  highest  containing  a  synclinal  axis  in  the  upper  member  of  for- 
mation IV.  Towards  the  eastern  end  of  Sugar  valley,  the  topogram 
phy  of  the  mountain  bounding  it  on  the  south,  becomes  more  com* 
plicated. 

The  anticlinal  axis,  next  south  of  that  of  Sugar  valley,  lies  in  a 
ridge  called  Nittany  mountain,  from  the  eastern  end  of  which  it  is 
traceable  to  the  Susquehanna,  which  it  crosses  about  three  miles  above 
the  town  of  Milton.  A  much  longer  and  more  important  anticlinal 
axis,  which  has  elevated  a  beautiful  and  fertile  belt  of  limestone, 
passes  one  mile  north  of  Boalsburg,  in  Penn's  valley,  and  extends 
along  Brush  valley,  pursuing  the  northern  side,  generally  within  half 
a  mile  of  the  base  of  Nittany  mountain.  It  upheaves  the  strata  of 
formation  II,  which  dip  at  a  moderate  angle,  rarely  exceeding  twenty 
degrees.     Running  eastward,  this  line  of  elevation  enters  the  middle 
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of  Buffalo  mountain,  which  it  traverses  to  its  termination.  It  after- 
wards emerges  into  Buffalo  valley,  where  it  inclines  the  red  shale 
rocks  of  formation  V,  and  runs  to  the  Susquehanna  near  New  Co- 
lumbia. Brush  valley  varies  between  one  and  two  miles  in  width, 
is  remarkably  level,  owing  probably  to  the  gentleness  in  the  dip  of 
its  strata,  and  is  one  of  the  most  beautiful  in  the  district.  In  conse- 
quence, probably,  of  the  same  cavernous  character  in  the  limestone, 
which  exists  to  so  great  an  extent  in  Nippenose  valley,  there  is  little 
or  no  water  to  be  procured  below  the  soil,  in  many  parts  of  this  val- 
ley, by  wells,  and  the  inhabitants  have  been  constrained  to  conduct  it 
to  their  dwellings  in  pipes  from  the  adjacent  mountains.  Brush 
mountain,  consisting  of  all  the  three  divisions  of  formation  IV,  is 
composed  of  three  ridges,  in  consequence  of  a  synclinal  axis  passing 
along  its  centre.  This  trough  in  the  dip  of  the  rocks,  continues  east- 
ward into  Buffalo  valley,  and  extends  westward  into  one  of  the 
Seven  mountains  at  Boalsburg,  passing  a  fourth  of  a  mile  north  of 
Old  Fort. 

In  Penn's  valley,  we  can  trace  one  anticlinal  axis  running  between 
Egg  hill  and  Brush  mountain,  and  a  second  lying  further  south  be- 
tween Egg  hill  and.  the  Seven  mountains.  The  more  northern  pf 
these  lines  of  elevation,  may  be  found  about  a  four  A  of  a  mile  from 
the  foot  of  Brush  mountain,  near  Millheim,  and  can  be  followed  thence 
to  where  it  passes  about  one  mile  south  of  the  Old  Fort,  and  onward 
until  it  enters  the  middle  of  a  high  knob  of  the  mountain  ending  at 
Boalsburg,  being  there  but  a  short  distance  south  of  the  synclinal 
axis  that  extends  from  the  middle  of  Brush  mountain.  Towards 
the  east,  it  has  produced  the  valley  in  which  Pine  creek  flows,  and 
which  lies  between  the  Short  mountain  and  Brush  mountain,  form- 
ing a  northern  branch  to  Penn's  valley.  From  the  end  of  this  nar- 
row valley,  its  course  is  through  the  ridge  which  terminates  at  the 
gap  or  entrance  into  the  Brush  valley  narrows,  whence  it  probably 
extends  to  the  Susquehanna,  crossing  a  quarter  of  a  mile  below  Mil- 
ton bridge. 

The  Short  mountain  is  composed  of  three  ridges,  being  a  moun- 
tain of  synclinal  structure.  This  trough  is  continued  under  Egg 
hill,  and  thence  into  a  ridge  which  rises  from  the  valley  about  five 
miles  east  of  Boalsburg. 

Following  the  anticlinal  axis  of  George's  valley,  eastward,  we 
trace  it  into  Penn's  valley  narrows,  between  the  Short  and  Seven 
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mountains,  and  thence  into  a  mountain  which  ends  nearly  three 
miles  eastward  of  Hartleton.  Westward,  this  line  of  elevation  in 
the  strata  passes  into  what  is  called  the  Loop,  and  thence  directly 
through  the  Bear  meadows,  and  out  into  Stone  valley. 

Notwithstanding  the  seeming  complexity  in  the  geological  struc- 
ture and  topography  of  the  Seven  mountains,  this  range  is  extremely 
simple.  Grossing.it,  for  instance,  on  the  Lewis  town  and  Bellefonte 
turnpike,  we  discover  the  following  features  in  the  dipping  of  the 
strata,  which  belong  to  the  three  sub-divisions  of  formation  IV.—*- 
After  leaving  Penn's  valley,  the  dips  are  first  south,  then  north,  show- 
ing a  synclinal  axis,  and  further  still  we  meet  a  second  change  to  a 
north  inclination,  giving  proof  of  another  synclinal  axis.  Passing 
over  these  last  north  dips,  we  reach  the  bold  anticlinal  axes,  which 
have  brought  up  to  the  surface  the  limestone  strata  of  formation  II,  in 
Kishacoquillas  valley.  The  trough  or  synclinal  axis,  first  met  with 
south  of  Penn's  valley  on  entering  the  Seven  mountains,  passes  into 
Buffalo  valley  north  of  Paddy's  mountain.  This  mountain  contains 
an  anticlinal  axis,  the  same  which  forms  the  middle  ridge  of  the 
Seven  mountains.  The  southern  synclinal  axis  or  trough  in  the 
Seven  mountains  may  be  traced  through  Buffalo  valley,  along  the 
middle  of  Limestone  ridge,  to  the  Susquehanna,  nearly  three  miles 
south  of  Lewisburg,  whence  it  may  be  prolonged  immediately  to  the 
south  of  the  anticlinal  axis  of  Montour's  ridge,  though  it  probably 
dies  out  at  the  river.  The  axis  of  elevation  just  mentioned,  after 
leaving  Montour's  ridge,  continues  westward  in  Buffalo  valley,  and 
dies  out  between  Paddy's  and  Jack's  mountains. 

Kishacoquillas  valley,  a  limestone  valley  of  great  beauty,  and  in- 
teresting for  the  abundance  and  purity  of  its  iron  ores,  contains  prob- 
ably three  anticlinal  axes,  though  only  two  are  traceable  beyond  it, 
north-eastwardly  into  Buffalo  valley.  One  of  these  axes  of  eleva- 
tion passes  between  the  Seven  mountains  and  the  northern  knob,  which 
closes  the  valley  towards  the  north-east.  This  knob  contains  a  syn- 
clinal axis  or  trough  in  formation  IV,  and  includes  near  its  end  three 
ridges,  and  further  eastward  four,  by  the  forking  of  the  middle  ridge, 
which  consists  of  the  upper  or  white  sandstone  member  of  formation 
IV,  The  most  northern  of  the  two  inner  ridges,  after  running  some 
distance,  is  joined  by  a  similar  ridge  from  the  southern  part  of  the 
Seven  mountains,  and  the  two  closing  into  one  mountain,  form  the 
White  mountain  with  an  axis  of  anticlinal  structure.    Its  axis  is  pro- 
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longed  through  Buffalo  valley,  where  it  may  be  traced  along  Penn'a 
creek,  and  further  still  into  Longs  town  ridge.  The  point  at  which 
it  is  finally  exhausted,  or,  what  is  the  same  thing,  where  the  uptilted 
strata  finally  flatten  down  or  change  their  dip,  is  not  yet  exactly  ^ 
known.  The  anticlinal  axis  which  extends  along  the  south-east  side 
of  Kishacoquillas  valley,  passes  eastward  between  another  knob  at 
the  head  of  the  valley  and  Jack's  mountain.  The  upper  strata  of 
these  two  close  together  over  this  line  of  elevation,  which  thence 
runs  through  the  centre  of  Jack's  mountain.  This  ridge  has,  theie- 
fore,  a  simple  anticlinal  structure  from  hence  to  its  termination,  two 
and  a  half  miles  west  of  New  Berlin.  At  this  point  of  the  mountain 
it  has  gently  elevated  the  shaly  strata  of  formation  V,  affording  us  an 
opportunity  for  finding  the  fossiliferou3  iron  ore,  not  only  around  the 
end  of  Jack's  mountain,  but  along  both  the  northern  and  southern 
flanks  of  the  ridge,  should  it  exist  here  in  any  conspicuous  quantity • 

Having  endeavored  in  the  foregoing  account  of  the  Geological  struc- 
ture of  the  parts  of  Union,  Lycoming  and  Centre  counties  explored 
during  the  past  season,  to  convey,  as  far  as  my  present  limits  allow, 
some  conception  of  the  mode  in  which  the  formations  in  this  quarter 
of  the  State  are  distributed,  I  shall  conclude  what  I  have  to  say  on 
the  third  Geological  district,  by  describing,  as  briefly  as  possible,  the 
several  belts  of  formation  V,  in  its  range  between  the  Susquehanna 
river  and  the  Maryland  state  line.  I  am  induced  to  do  this  from  a 
persuasion  of  the  great  importance  to  our  iron  manufacture  in  these 
counties,  of  the  fossilifeious  iron  ore  which  occurs  only  in  this  fifth 
formation.  I  wish  also  to  place  on  record  at  this  time,  some  informa- 
tion respecting  the  range  of  the  ore,  in.  the  hope  that  it  may  prove 
useful  in  directing  the  researches  of  the  proprietors  of  furnaces,  and 
others  interested  in  the  discovery  of  the  mineral*  The  detailed  and 
systematic  examination  undertaken  for  this  highly  valued  species  of 
iron  ore,  consumed  a  considerable  portion  of  our  season  in  Buffalo 
and  White  Deer  Hole  valleys,  and  the  valley  of  the  West  Branch  and 
Bald  Eagle  creek  from  Muncy  to  Bellefonte.  Hereafter,  it  will  be 
extended  to  every  belt  of  the  red  and  variegated  shales  which  offer 
any  reasonable  indication  of  containing  the  fossiliferous  ore.  It  may 
be  expedient,  in  the  mean  while,  to  state  results  of  various  reconnois- 
sances  in  parts  of  the  district  not  yet  accurately  surveyed,  by  which 
the  wide  distribution  of  the  ore  has  been  established,  and  the  direc- 
tions in  which  it  ranges  at  least  approximately  ascertained. 
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Before  tracing  the  course  of  formation  V,  it  may  be  useful  to  call 
attention  to  the  part  of  the  stratum,  in  which  the  fossiliferous  ore 
occurs,  referring  for  more  minute  details  to  my  second  annual  report 
The  whole  stratum,  consisting  of  red  and  variegated  shales  and  red 
sandstone,  is  susceptible  of  a  natural  sub-division  into  three  members. 
The  lowest  of  these  is  a  dense  and  heavy  sandstone  of  a  dark  brown 
color,  having  a  decided  tendency  in  its  fragments'  to  assume  a  square 
or  cubical  form.  The  middle  division  is  made  up  of  layers  of  shale 
or  soft  slate  of  various  tints,  the  more  usual  colors  being  dull  olive, 
bluish  grey,  yellow  or  buff,  and  dingy  brown.  Some  of  these  layers, 
especially  the  olive  colored  ones,  are  often  covered  with  the  impres- 
sions of  shells  and  other  fossils.  In  this  part  of  the  stratum,  those 
are  also  occasional  thin  bands  of  limestone,  generally  highly 
fossiliferous  layers,  that  the  bands  of  fossiliferous  iron  ore  occur  in, 
whenever  they  are  present.  The  upper  sub  division  of  the  stratum, 
is  a  rather  thick  mass  of  red  or  rather  brown  shale,  of  very  crumbly 
texture  and  uniform  aspect. 

Upon  formation  V,  the  next  in  the  order  of  stratification,  is  the 
blue  fossiliferous  limestone  stiatum,  formation  VI,  of  the  series. 

In  consequence  of  formation  V  reposing  on  the  great  sandstone 
mass,  formation  IV,  its  lower  and  middle  beds  will  be  found  to  be 
almost  invariably  upon  the  flank,  or  at  the  base  of  the  high  moun- 
tain ridges,  consisting  of  the  latter  stratum.  This  will  always  be  the 
case,  when  the  inclination  of  the  roeks  is  considerable.  In  those  in- 
stances where  all  the  strata  of  the  mountain  dip,  in  one  direction,  for 
example  in  Bald.  Eagle  mountain,  the  ore  bearing  stratum  or  forma-* 
tion  V,  will  be  found  only  on  one  side  of  the  ridge,  namely :  the  side 
remotest  from  the  anticlinal  axis,  which  has  produced  the  elevation 
of  the  mountain,  which  being  here  the  Bald  Eagle  mountain,  the 
axis  is  that  of  the  Nittany  valley.  But  in  other  cases,  where  an 
anticlinal  axis  passes  along  the  summit  of  the  ridge,  composed  of  for* 
mation  IV,  or  in  other  words,  where  the  rocks  dip  in  both  directions 
from  the  middle  of  the  mountain,  then  there  occur  two  belts  of  the 
ore,  or  at  least  of  the  stratum  in  which  it  alone  exists.  Such  is  the 
structure  of  Montour's  ridge,  in  Columbia  county,  where  a  distinct 
band  of  the  ore  occurs  along  each  flank,  running  for  a  distance  of 
many  miles.  A.  similar  conformation  prevails  in  Wills9  mountain,  in 
Bedford  ;  Jack's  mountain,  in  Huntingdon ;  Shade  mountain,  in  Mif- 
flin and  Union,;  and  Tuscarora  mountain,  in  Perry  county.     The 
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presence  of  the  ore  is  indicated  along  nearly  all  of  these  ridges,  but 
too  little  has  hitherto  been  done  in  the  way  of  a  systematic  explora- 
tion, to  authorize  my  entering  here  into  any  further  particulars,  than 
to  trace  out  the  course  of  the  formation  which  should  contain  the 
•ore. 

Commencing  with  its  most  north-westerly  belt  in  the  district,  and 
indeed  in  the  State,  we  can  trace  formation  V  from  the  eastern  end 
of  Bald  Eagle  mountain,  along  the  north-west  side  of  that  ridge,  at  the 
base  and  upon  the  flank  of  which  it  reposes  throughout  its  entire 
course,  to  its  south-western  termination  near  Hollidaysbnrg.  In  all 
this  distance,  the  dip  of  the  stratum,  with  a  very  few  local  irregulari- 
ties, is  towards  the  north-west,  with  various  degrees  of  steepness. 
Here  passing  round  the  point  of  the  mountain,  the  formation  spreads 
out  as  far  as  that  town,  when  the  fossiliferous  ore  is  sometimes  met 
with  in  excavations,  but  its  want  of  thickness,  and  the  excess  of  cal- 
careous matter  which  it*  numerous  fossils  give  it,  have  prevented  its 
becoming  an  object  of  economical  interest.  From  Hollidaysburg,  the 
formation  containing  the  ore  having  doubled  round  the  end  of  the 
Bald  Eagle  mountain,  which  is  here  called  Brush  mountain,  ranges 
north-eastward  to  the  head  of  Canoe  valley,  at  the  junction  of  the 
true  Brush  mountain  with  Canoe  mountain.  In  this  portion  of  its 
course,  the  prevailing  dip  of  the  stratum  is  towards  the  south-east. 
From  the  head  of  Canoe  valley,  it  courses  to  the  south-west,  along 
the  north-west  base  of  the  Canoe  or  Lock  mountain,  running  into  the 
little  cove  of  Old  Town  run,  thence  north-westward  towards  Franks- 
town,  before  reaching  which  it  folds  round  the  end  of  Dunning9s 
mountain,  (here  called  Lock  mountain,)  and  pursues  from  this  point 
southward,  the  western  flank  of  that  mountain,  to  its  termination 
about  eight  miles  north  of  Bedford.  Folding  round  the  spur  which 
Dunning's  mountain  here  throws  forward  to  the  south,  one  belt  of 
the  formation,  obeying  the  flexures  of  the  mountain,  sweeps  round 
the  margin  of  the  valley,  termed  the  Dutch  corner,  and  continues  its 
course  thence  along  the  western  base  of  Evitt's  mountain,  (the  pro- 
longation of  Dunning's  mountain,)  to  the  Maryland  State  line.  The 
other  belt  passes  on  towards  the  south-west,  or  if  interrupted,  it  is 
only  for  a  short  distance,  and  encounters  the  northern  end  of  Wills9 
mountain.  In  virtue  of  the  anticlinal  structure  of  that  ridge,  the  belt 
is  here  divided  into  two,  one  taking  the  eastern  base  of  the  mountain 
along  the  Cumberland  valley,  the  other  the  western  base,  following 
the  valley  of  Wills'  creek.     Both  of  these  tracts  of  formation  V, 
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cross  the  Potomac  into  Virginia,  whence  they  are  prolonged  more 
than  one  hundred  miles  in  connexion  with  the  same  great  anticlinal 
axis:  From  information  derived  from  the  State  Geologist  of  Virginia, 
Professor  William  B.  Rogers,  the  same  valuable  fogsiliferous  iron 
ore,  which  imparts  such  interest  to  this  formation  in  Pennsylvania, 
still  accompanies  the  stratum,  being  met  with  in  beds  from  six  to 
eighteen  inches  in  thickness,  and  of  very  pure  composition. 

As  an  evidence  of  the  probable  confinuousness  of  the  ore  throughout 

the  long  tract  between  the  Susquehanna  and  the  Potomac  just  traced, 

it  is  proper  to  mention  that  a  bed  of  sufficient  thickness  for  valuable 

purposes  occurs  in  Dutch  corner,  and  one  has  likewise  been  found 

near  Frankstown,  where  the  ore  is  used,  making  a  very  excellent 

iron. 

Commencing  at  our  former  point  of  departure,  at  the  eastern  termi- 

nation  of  Bald  Eagle  mountain,  on  the  Susquehanna,  we  may  trace 
the  formation  in  a  very  irregular  and  winding  tract  south-east  of  that 
already  described.  -  This  belt  extends  from  the  river,  with  a  south* 
eastern  dip,  along  the  south  branch  of  the  Bald  Eagle  mountain,  to 
the  head  of  White  Deer  mountain.  Folding  back,  it  doubles  round 
the  end  of  this  mountain  axis  near  Watsonburg,  entering  Buffalo  val- 
ley, over  the  surface  of  which  it  expands  itself  as  previously  described. 
The  lower  beds  of  the  stratum  take  a  winding  course  round  the  mar- 
gin of  the  valley,  running  up  a  short  distance  into  the  valleys  which 
head  between  the  several  anticlinal  ridges  that  project  themselves 
forward  into  the  main  valley,  and  doubling  round  these,  where  they 
die  away  upon  the  plain.  Following  this  curving  course,  these  rocks 
reach  the  head  of  Buffalo  valley,  whence  we  may  trace  them  east- 
wardiy  by  the  valley  of  Penn's  creek,  with  a  north  dip  resting  against 
the  base  of  Jack's  mountain.  Sweeping  round  the  eastern  end  of 
that  mountain,  they  assume  a  change  in  their  dip  to  the  south,  con- 
forming to  the  axis  of  elevation  in  the  middle  of  that  ridge.  The 
belt  next  runs  south-westward  along  the  south-eastern  foot  of  Jack's 
mountain,  obeying  the  gradual  flexure  of  the  ridge  until  it  reaches 
its  southern  extremity  in  Huntingdon  county.  This  mountain  conr 
taining  an  anticlinal  axis  at  its  south- western  end,  as  it  does  at  its  other 
extremity  in  Union  county,  the  overlying  stratum,  formation  V,  man* 
ties  round  the  terminating  knob,  as  it  must  round  that  of  every  simi- 
lar anticlinal  ridge,  composed  of  formation  IV,  and  taking  an  altered 
dip  to  the  north-west,  it  follows  the  western  flank  of  the  mountain,  and 
its  continuation,  Stone  mountain,  to  the  head  of  Stone  valley.    The 
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border  of  this  valley  being  diversified  towards  its  upper  end,  by  seve- 
ral mountain  knobs  protruding  themselves  into  it  from  the  north-east, 
these  short  and  rapidly  subsiding  ridges,  as  we  have  already  beheld  in 
a  strictly  analogous  case  in  Buffalo  valley,  deflect  the  course  of  the 
formation  which  runs  invariably  along  their  base,  and  give  it  a  rather 
winding  course,  causing  it  to  fold  round  their  points  and  to  re-enter 
between  them,  until  we  reach  the  south-eastern  base  of  Tussey's 
mountain.  Resting  against  that  flank  of  this  bold  ridge,  with  a 
rather  gentle  south-eastern  dip,  we  may  trace  the  formation  west- 
ward to  the  Little  Juniata,  where  it  is  finely  exposed,  and  follow  it 
thence  along  the  eastern  base  of  the  same  mountain,  through  Hartslog 
and  Woodcock  valleys,  and  the  same  regular  line  of  valleys  prolonged 
to  Maryland. 

In  several  parts  of  this  long  and  crooked  belt,  the  fossiliferous  iron 
ore  has  been  already  met  with  in  bands  having  a  thickness  and  a  pu- 
rity of  composition,  such  as  to  awaken  cheering  anticipations  con- 
cerning the  general  productiveness  of  the  formation  in  regard  to  ore. 
Thus  it  has  been  found  near  Drake's  ferry  at  the  base  of  Jack's  moun- 
tain oh  the  Juniata,  where  it  displays  uncommon  purity,  and  it  has 
been  rather  extensively  developed  in  Woodcock  valley,  in  three  par- 
allel and  contiguous  beds,  when,  by  the  enterprise  and  knowledge  of 
George  Thompson*  Esq.  it  was  applied  seveial  years  ago  in  making 
iron,  and  is  much  used  in  some  of  the  neighboring  furnaces. 

Another  long  and  narrow  tract  of  formation  V,  lying  to  the  south- 
east of  the  former,  commences  at  the  Susquehanna  at  Selinsgrove. 
Extending  thence  towards  the  south-west,  its  lower  beds  gradually 
rise  as  we  advance,  in  consequence  of  an  anticlinal  axis  which  we  can 
follow  into  tiie  end  of  Shade  mountain.  At  this  point  the  belt  of  for- 
mation V  divides  one  branch  with  a  north-west  dip,  keeping  the  north- 
western foot  of  that  mountain,  to  Lewistown,  where,  after  doubling 
round  the  end  of  the  mountain,  and  entering  the  long  narrows  of  the 
Juniata,  it  resumes  its  south-westerly  direction  along  the  flank  and 
base  of  the  mountain,  which  here  takes  the  appellation  of  the  Blue 
Ridge.  Passing  a  few  miles  beyond  the  southern  termination  of  this 
ridge,  nearly  to  Shirleysburg,  it  is  again  deflected  somewhat  to  the 
east ;  for  the  strata  suddenly,  as  in  all  cases  when  opposite  the  end  of 
a  mountain  of  anticlinal  structure,  change  their  course  and  run  north- 
eastward some  distance  into  Sugar  valley,  their  dip  here  being  to  the 
south-east.  In  that  valley  the  formations  lie  in  a  synclinal  trough, 
resting  between  the  Blue  Ridge  and  Black  Log  mountain,  along  the 
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"Western  base  of  which  last,  the  strata  stretch  forward  once  more  to- 
wards the  south,  with  a  western  dip  as  far  as  the  southern  terminal 
tion  of  the  mountain.  At  thi3  point,  when  the  dying  out  of  the  an- 
ticlinal axis,  which  has  brought  up  the  limestone,  formation  II,  in 
Black  Log  valley,  has  brought  together  the  Black  Log  and  Shade 
mountains,  the  ore-bearing  stratum,  formation  V,  folds  as  usual  round 
the  end  of  the  knob,  and  taking  a  north-eastward  course,  ranges  along 
the  base  of  the  Shade  mountain,  to  where  it  ends  at  Licking  creek. 
Folding  in  an  anticlinal  axis  over  the  point  of  this  ridge,  it  changes, 
of  course,  its  previbus  south-east  dip  to  a  north-western  one,  and  as- 
cends the  valley  of  Licking  Creek  for  a  few  miles  in  the  form  of  a 
synclinal  trough,  where  it  pursues  its  former  direction,  dipping  once 
more  to  the  south-east  and  conforming  in  its  course  to  the  south- 
eastern base  of  the  northern  Shade  mountain,  until  it  leads  us  east- 
ward beyond  the  end  o(  this  mountain,  to  our  original  point  of  de- 
parture at  Selinsgrove. 

In  many  parts  of  its  course,  this  double  belt  of  formation  V  gives 
indications  of  containing  the  ore,  in  bands  of  sufficient  magnitude, 
to  inspire  the  hope  that  a  minute  and  systematic  survey  of  the  stra- 
tum, may  disclose  it  in  valuable  qualities.  At  the  eastern  terminal 
tion  of  the  Long  narrows  of  the  Juniata,  where  the  beds  of  this  rock 
rests  at  a  high  inclination  against  the  foot  of  the  Shade  mountain,  a 
seam  of  the  fossiliferous  iron  ore  has  been  detected  of  a  thickness 
and  quality,  nearly  if  not  quite  adequate  to  render  it  highly  useful. 

The  beautiful  and  rather  fertile  little  oval  valley  in  the  southern  part 
of  Bedford  county,  near  Hancock*  called  Pigeon  cove,  is  based  upon 
formation  V,  being  encompassed  on  all  sides  by  a  belt  of  hills,  con- 
taining the  fossiliferous  limestone,  formation  VI;  and  the  sandstone,, 
formation  VII ;  but  whether  the  rather  flat,  anticlinal  axis  which  has 
upraised  the  red  and  variegated  shales  of  formation  V,  has  also 
brought  up  to  the  surface,  that  part. of  the  formation  in  which  the 
fossiliferous  ore  ought  to  occur,  is  a  point  demanding  further  research. 
The  axis  of  elevation  in  Pigeon  cove,  is  almost  precisely  in  the  pro- 
longation of  the  extensive  anticlinal  line,  which  upheaves  the  lime- 
stone, formation  II,  in  Black  Log  valley.  They  may  be  traced 
almost  continuously  into  each  other,  by  observing  the  dip  of  the 
strata.  The  next  important  range  of  formation  V,  extending  through 
our  district,  commences  at  the  west  side  of  the  Susquehanna,  nearly 
opposite  Georgetown,  and  runs  through  Pfouts'  valley,  to  where  it 
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divides  into  two  belts,  at  the  eastern  end  of  Tuscarora  mountain. 
Here  the  anticlinal  axis  of  that  ridge  has  protruded  the  rocks  of  for- 
mation IV,  which  form  the  mass  of  the  mountain.  After  separating 
at  this  point,  which  is  a  few  miles  east  of  the  Juniata  river,  one  belt 
pursues  its  course  to  the  south-west  along  the  north-western  flank 
and  base  of  the  Tuscarora  mountain,  the  curvatures  6f  which  it  fol- 
lows as  far  as  Sidney  knob,  in  Bedford  county.  On  the  western  side 
of  that  ridge  the  formation  disappears  in  consequence  of  an .  enor- 
mous dislocation  of  the  strata,  which,  commencing  in  this  vicinity, 
runs  southward  /along  the  western  foot  of  Scrub  ridge,  tilting  its 
strata  and  those  of  the  adjacent,  side  of  the  M'Oonnelstown  cove, 
(composing  formations  III  and  II,)  which  it  borders,  into  an  inverted 
position  and  burying  the  rocks  of  our  formation  V,  and  also  the 
overlying  formations  "VI,  VII,  and  VIII,  so  that  the  strata  of  forma- 
tion IV,  actually  lean  in  some  places  upon  those  of  formation  IX* 
This  has  thrown  down  the  ore-bearing  shales  of  formation  V,  to  a 
depth  of  probably  not  less  than  three  thousand  feet  below  the  surface, 
which  they  would  otherwise  occupy. 

Further  to  the  south,  in  the  neighborhood  of  Hanover  furnace,  the 
dislocation  seems  to  become  less  and  these  rocks  once  more  emerge 
to  the  surface,  forming  a  narrow  belt  in  which  their  strata  are  great- 
ly crushed.  This,  however,  after  a  course  of  a  few  miles,  crosses 
the  State  line,  and  finally,  the  Potomac  river  below  Hancock. 

The  other  belt  of  formation  V,  taking  the  south-eastern  side  of  the 
Tuscarora  mountain,  ranges  with  south-eastern  dips  along  its  base, 
through  Raccoon  valley,  and  in  the  same  general  course,  follows  the 
mountain  nearly  to  the  line  of  Perry  and  Franklin  counties.  There 
the  stratum  is  caused  to  curve  much  about,  sweeping  round  the  points 
of  the  high  ridges  in  that  part  of  Perry  and  winding  into  the  short 
valleys  between  these  knobs.  It  then  stretches  eastward  until  it 
nearly  reaches  the  town  of  Bloomfield,  and  thence  ranges  south- 
westward,  meeting  finally,  after  several  meanderings,  the  northern 
base  of  the  Kittatinny  or  Blue  mountain,  near  Wagner's  gap.  From 
the  latter  point  it  follows  the  northern  slope  of  this  mountain,  to  the 
Susquehanna,  whence  it  ranges  north-eastward  as  described  in  my 
last  annual  report,  resting  at  the  base  of  that  ridge  until  it  leaves  the 
State,  near  the  Water  Gap  of  the  Delaware  river.  Fragments  of 
iron  ore,  indicating  the  probable  existence  of  the  fossiliferous  band, 
were  picked  up  at  several  points  when  making  the  reconnoisance  of 
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Perry  county,  but  in  the  belt  which  stretches  from  the  Susquehanna 
to  the  Delaware,  along  the  base  of  the  Kittatinny  mountain,  notwith- 
standing a  diligent  examination  has  been  made,  no  symptoms  of  its 
presence  in  any  quantity  have1  been  discovered.  Its  absence  from 
this,  which  is  the  most  south-eastern  tract  of  the  formation,  is  proba- 
bly attributable  to  the  almost  total,  deficiency  of  the  variegated  calca- 
reous and  fossiliferous  layers  in  the  middle  of  the  stratum,  with 
which  the  ore  would  appear  to  be  invariably  connected. 

The  only  other  exposure  of  formation  V,  in  the  State,  is  upon  Mon- 
tour's ridge,  and  here  the  fossiliferous  ore  is  largely  developed  and  at 
present  somewhat  extensively  worked.  A  general  account  of  it,  suf- 
ficient for  the  present  purpose,  was  offered  in  my  last  report.  In 
closing  this  chapter  upon  the  third  Geological  district  of  the  State,  I 
would  observe  that  the  reader  is  by  no  means  to  infer  that  the  forma- 
tion thus  extensively  distributed,  and  which  I  have  approximately 
traced,  is  the  only  one  besides  the  great  blue  limestone,  formation  II, 
that  holds  out  a  promise  of  containing  iron  ore  in  sufficient  deposites 
to  warrant  a  minute  exploration.  Valuable  ores  peculiar  to  each 
stratum,  are  often  found  and  occur  sometimes  rather  abundantly,  in 
connexion  with  formations  VI,  VII,  VIII,  IX,  and  XI,  and  with  the 
coal  measures  of  Broadtop  mountain,  embraced  within  this  district. 
By  following  up  the  detailed  investigation  of  all  the  strata  of  the 
region  upon  the  plan  already  commenced,  we  hope  ultimately  to 
offer  to  the  manufacturers  some  valuable  facts  concerning  the  best 
clue  to  the  position  of  these  ores.  General  practical  rules  in  relation 
to  the  distribution  of  so  important  a  mineral  if  discoverable,  are  of 
inestimably  greater  benefit  to  the  public,  than  almost  any  number  of 
merely  insulated  discoveries,  and  that  they  are  often  attainable  by 
the  aid  of  careful  observation  and  science,  must  be  conceded  by 
every  one  at  all  experienced  in  mining  and  Geological  research. 
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CHAPTER  HI. 

A  OENBRAL  SKETCH  OF  THE  OPERATIONS  OF  THE  SURVEY  IN   THE  DM* 
TRICTfl  NORTH  AND  WEST  OF  THE  ALLEGHENY  MOUNTAIN. 

SECTION    1. 

That  part  of  Pennsylvania  which  lies  to  the  north  and  west  of  the 
Allegheny  mountain,  comprising  about  one  half  of  its  territory,  ex- 
hibits a  remarkable  contrast  to  the  Appalachian  chain  which  I  hare 
been  last  describing,  both  in  respect  to  its  Geology  and  its  Topo- 
graphical structure.     The  strata  of  its  rolling  surface  belong  only  to 
the  four  or  five  uppermost  formations  of  our  great  lower  secondary 
series,  whereas,  in  die  Appalachian  region,  we  are  presented  with 
every  rock  of  the  entire  group,  from  formation  I,  to  the  coal  measures 
or  formation  XIII,  inclusive.     Here  those  two  great  natural  agents 
which  have  given  to  every  part  of  our  country,  all  that  is  peculiar  to 
it  in  its  external  Geological  and  Geographical  features — I  mean  the 
subterranean  forces  and  the  superficial  ones — has  evidently  operated 
with  far  less  intensity  than  in  the  disturbed  mountain  chain  which 
borders  this  region  on  the  south-east.     In  the  country  which  I  am  now 
about  to  describe,  the  inclination  of  the  rocks  is  much  less,  and  the 
changes  in  the  direction  of  the  dip  more  rare;  in  other  words,  the  anti- 
clinal axes  are  flatter,  fewer  and  wider  apart,  though  they  preserve 
their  general  parallelism.     The  operation  of  currents  upon  the  strata 
would  also  appear  to  have  been  more  gentle  and  evenly  diffused,  and 
individual  strata  have  been  preserved  from  destruction,  and  keep  their 
position  near  the  surface  over  far  wider  areas,  than  in  the  other  re- 
gion, so  that  whatever  useful  mineral  deposites  they  may  contain, 
such  as  beds  of  ore  or  seams  of  coal,  will  be  found  spread  out  over 
an  extent  of  country  so  great,  as  hardly  to  be  credited,  unless  we 
advert  to  the  causes  which  have  occasioned  their  being  thus  diffused. 
One  of  the  most  fortunate  circumstances  for  the  resources  of  this 
portion  of  the  State,  arising  out  of  its  peculiar  Geological  structure, 
is  to  be  found  in  the  universally  rolling  outline  of  its  surface,  which 
is  every  where  trenched  by  ravines,  and  by  more  or  less  deep  valleys, 
the  results  of  an  extensive  denudation  by  water.     This  feature  gives 
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lis  ready  access  to  the  strata  and  all  their  contents,  which  lie  above  the 
lowest  water  level  of  the  country,  imparting  superior  exactness  to 
our  explorations  by  the  facility  afforded  for  inspecting  and  measuring 
all  the  beds.  In  entering  upon  a  brief,  general  description  of  the 
mode  in  which  the  mineral  wealth  of  this  part  of  our  state  is  diffused, 
a  hasty  outline  of  its  leading  Geological  features  will  prove  a  useful 
introduction  to  the  details  which  are  next  to  follow. 

Taking  a  comprehensive  view  of  its  stratification,  the  whole  of  this 
north-western  half  of  the  State  has  the  structure  of  an  extensive  basin, 
or  more  properly  it  is  the  termination  of  a  more  enormous  basin,  which 
stretches  south -westwardly  from  Pennsylvania  to  the  northern  border 
of  the  state  of  Alabama.,    From  the  southern  boundary  of  the  State, 
in  Somerset  county,  to  the  North  Branch  of  the  Susquehanna,  Jn  Lu- 
zerne, the  south-eastern  base  of  the  Allegheny  mountain  constitutes  a 
remarkably  well  defined  margin,  separating  this  region  from  the  Appa- 
lachian chain.     Between  that  limit  and  the  shore  of  Lake  Erie,  on 
the  north-west,  and  the  state  of  New  York,  upon  the  north,  the  strata 
all  belong  to  formations  VIII.  IX,  X,  XI,  XII  and  the  coal  measures 
or  formation  XIII.     The  two  lowest  of  these  rocks,  formations  VIII 
and  IX,  ranging  along  the  south  western  foot  of  the  Allegheny  moun- 
tain, between  the  points  already  designated,  sweep  in  a  wide  curve 
round  the  eastern  terminations  of  the  upper  rocks  in  Susquehanna  and 
Bradford  counties,  and  are  traced  westward  in  a  long  belt,  parallel 
with  the  northern  tine  of  the  State,  from  Towanda  to   the  state  of 
Ohio.     Immediately  within  the  long  zone  thus  delineated,  we  per- 
ceive a  bold  escapement  formed  by  the  hard  sandstone  strata  of  for- 
mations X  and  XII,  being  the  actual  margin  of  the  great  bituminous 
coal  basin. 

On  the  south-east  this  escapement  is  the  ridge  of  the  Allegheny 
mountain,  but  on  the  north  it  is  a  more  undulating  chain,  of  more 
broken  outline,  which  stretches  from  Towanda,  almost  due  westward 
by  Blossburg,  Smethport  and  Warren,  and  thence  with  a  greatly  re- 
duced height,  is  deflected  somewhat  to  the  south  by  Meadville  and 
Greenville,  until  it  crosses  into  Ohio.  Along  the  northern  side  of 
the  basin,  from  formation  VIII  upwards  in  the  series  to  the  coal 
measures  inclusive,  the  strata  have  a  gentle  dip  towards  the  soufh, 
leading  us  into  higher  and  higher  beds  of  rocks,  as  we  recede  in  that 
direction  from  the  New  York  line,  where  the  slate  and  argillaceous , 
sandstones  of  formation  VIII,   form  the  predominant  rocks.     In 
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Crawford  and  Mereer  counties,  where  the  lower  strata  lie  to  the 
north-west  of  the  coal,  the  prevailing  dip  of  all  the  rocks  of  the  series 
is  towards  the  south-east,  but  along  the  Allegheny  mountain,  or  on 
the  south-eastern  margin,  their  prevailing  inclination  is  either  north- 
westward  or  northward,  being  thus  in  every  case  inwards,  as  respects 
the  central  portion  of  the  great  trough  enclosing  the  coal.  But  while 
this,  as  a  general  rule,  holds  strictly  true  of  the  strata  along  the  edges 
of  the  basin,  it  is  necessary  that  we  should  observe,  that  within  this 
boundary  there  exists  a  number  of  anticlinal  axes,  some  of  them  of 
great  length  and  elevation,  others  low  and  insignificant,  which  give 
to  the  strata  throughout  nearly  the  entire  region,  an  almost  endless 
succession  of  more  or  less  gentle  undulations.    As  those  axes  of  ele- 
vation have  lifted  the  formations  that  lie  below  the  coal  to  the  sur- 
face, even  causing  the  latter  to  be  swept  away  entirely,  over  many 
considerable  tracts  of  country,  and  as  they  in  fact  divide  the  whole 
region  into  a  series  of  insulated  and  subordinate  coal  basins,  the  exact 
limits  of  which  it  is  important  I  should  mention,  I  shall  briefly 
describe  the  position  and  range  of  such  of  those  as  our  researches 
have  brought  to  light,  specifying  some  details  about  the  strata  in  the 
several  basins  which  they  enclose. 


SECTION  2. 

Of  the  fourth  district,  embracing  the  country  included  between 
the  base  of  the  Allegheny  mountain  and  Chesnut  Ridge. 

Nearly  all  of  the  anticlinal  axes  which  are  of  sufficient  magnitude 
to  impress  deeided  features  on  the  topography  of  the  region,  or  to 
have  caused  the  removal  of  the  coal  measures  from  along  this  line, 
range  in  a  north-east  and  south-west  direction,  or  in  lines  parallel  to 
the  cpurse  of  the  Allegheny  mountain,  and  are  embraced  within  a 
belt  of  country  rarely  exceeding  forty  miles  in  width,  measured 
north-westward  from  the  base  of  that  escarpment. 

Beginning  with  the  southern  end  of  this  belt,  where  these  anticli- 
nal axes,  and  their  included  troughs  containing  the  coal  measures  are 
best  defined,  and  where  our  explorations  as  far  as  relates  to  the  south, 
eastern  counties  of  the  great  coal  field,  have  been  more  detailed  than 
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fntther  north,  the  anticlinal  axis  which  first  meets  on  attention,  weafc 
of  the  eastern  margin  of  the  coal,  is  one  which  occurs  midway  be- 
tween the  Savage  and  the  iwain  Allegheny  mountain  in  the  south  east 
corner  of  Somerset  county.  This  is  probably  a  prolongation  of  that 
which  ranges  along  the  summit,  of  Chesnut  ridge,  in  Bedford  county, 
where  it  has  brought  to  the  surface  the  limestone  and  sandstone  for- 
mations, VI  and  VII.  As  it  ranges  towards  the  south-west,  it  exposes 
the  rocks  of  formation  VUl,  which  form  a  long,  wedge-shaped  belt, 
ending  near  the  line  of  Southampton  township.  From  this  point; 
where  the  belts  of  formation  IX,  on  each  side  of  it,  have  coalesced 
into  one,  this  latter  stratum  alone  occupies  the  depression  between 
the  two  mountains  «bove  named,  a  less  extensive  denudation  of  the 
rocks  which  fold  over  the  axis,  having  taken  place  towards  the  south 
of  the  two  separated  edges  of  the  higher  formation  X,  which  forms 
the  ridges  of  the  great  Allegheny  and  Savage  mountains.  These 
unite,  and  as  we  approach  the  Potomac,  they  compose  but  one  moun- 
tain, along  whose  summit  we  may  stilt  trace  the  prolongation  of  this 
anticlinal  axis.  It  is  this  axis  of  -elevation  which,  together  with  that 
of  Wills9  creek  mountain,  (the  westernmost  of  those  in  the  Appala- 
chian region*  to  the 'east,)  forms  the  highly  interesting  and  important 
ooai  basin  o£  the  Potomac.  This  basin,  commencing  towards  the 
head  Of  Stone  run,  in  Hardy  county,  Virginia,  ranging  through  Mary- 
land and  terminating  at  Wills'  creek,  in  our  own  State,  is  here 
bounded  on  the  east  by  the  little  Allegheny,  and  on  the  -south-west 
by  the  Savage  mountain.  The  Pennsylvanias  portion  of  this  basin 
may  be  estimated  at  five  miles  in  width,  measured  along  the  State 
line,  and  seven  in  length.  It  is  believed  that  no* coal  will  be  discover* 
ed  to  the  north-east  of  Wills'  creek,  as  from  the  close  approximation 
of  the  bounding  ridges,  the  coal  measures  have  there  been:  much  ex- 
posed to  denudation  and  carried  off.  Of  the  Coal  veins  enclosed  with- 
in this  trough,  the  highest  in  the  series  is  that  which  ^  principally 
worked.  It  extends  with  a  very  undulating  line  of  otrtcrop  wear  the 
summit  .of  a  Jong  irregular  ridge  of  considerable  elevation,  lying 
about  midway  between  the  little  Allegheny  and  Savage  mountains. 
Numerous  transverse  valleys  of  denudation  intersecting  the  ridge, 
have  interrupted  the  regular  range  of  this  upper  coal  seam,  rendering 
it  difficult  to  compute  the  area  which  it  actually  occupies,  but  favor- 
ing greatly  the  operations  of  the  miner,  by  exposing  a  more  extensive 
out  crop.    Its'  average  thickness,  as  ascertained  in  numerous  places 
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where  it  baa  been  opened,  is  about  eight  feci,  the  most  extensive 
nine  being,  that  of  David  Hoy  man,  about  a  mile  north-east  of  Jea- 
sing's  ran. 

The  identity  of  this  with  the  great  seam  worked  at  Frestburg,  in> 
Maryland*  »  highly  probable,  as  well  from  the  character  of  the  coal 
itself  and  the  accompanying  shales,  as  from  the  similarity  of  its  posi- 
tion upon  the  ridge.  Several  other  good  seams  are  known,  situated 
lower  in  the  series,  in  thickness  from  three  to  five  feet,  but  being  less* 
accessible  and  important  than  the  one  above,  and  these  being  at  pre- 
sent but  a  small  demand  for  coal  in  this  neighborhood  except  for  lo- 
cal use,  they  have  excited  but  little  attention.  Iron  ore  of  excellent 
quality  was  collected  by  us  on  the  surface,  at  many  points  in  the  ba- 
sin, and  there  is  reason  to  believe  will  be  found  in  ample  quantities 
especially  associated  with  the  shales  of  the  lower  seams,  whenever 
the  proprietors  of  the  soiLshail  deem  it  of  sufficient  consequence  to 
undertake  the  requisite  diggings.  Between  the  coal  seams  there  oc- 
cur two  or  more  thin  bands  of  limestone  sufficiently  abundant  to  use 
as  a  flux  or  for  agricultural  purposes.  The  tract  included  between 
the  Savage  and  Allegheny  mountains,  containing  formations  VIII  and 
IX,  thrown  up  by  the  anticlinal  axis  previously  traced,  presents  but 
little  that  is  interesting  in  regard  to  its  mineral  resources*  The  rocks 
of  the  Allegheny  mountain  thrown  into  north-west  dips  by  this  axis, 
are  thus  made  to  constitute  the  south-eastern  margin  of  another  basin,, 
whose  north-west  boundary  is  defined  by  the  rocksof  the  Negro  raoun~ 
tain,  which  have  received  a  contrary  dip  to  the  south-east,  by  an  axis- 
passing  through  the  centre  of  that  ridge.  The  broad  and  flattened 
axis  of  Negro  mountain,  exposing  formation  X  on  its  summit  and 
over  its  gently  inclined  flanks,  is  prolonged  to  the  north-east,  at  least 
as  far  as  the  Bedford  and  Stoystown  turnpike.  Along  this  elevated 
belt,  therefore,  the  coal-bearing  rooks  have  been  reqaoved,  and  at  the 
same  time  the  influence  of  this  axis,  by  elevating  the  strata  in  the 
middle  of  what  would  have  been  a  broad  and, deep  basin*  between  the 
Allegheny  mouritain  and  Laurel  hill,,  has  rendered  the  two  minor 
basins  into  which  it  has  divided  that  space  comparatively  shaUowv 
and  removed  much  coal. 

A  tract  of  rather  low  ground  follows  the  north-western  base  of  the 
Allegheny  mountain,  in  the  southern  part  of  Somerset  county,  fron* 
which  the  coal  measures  appear  to  have  been  removed  by  denudation* 
but  the  coal  almost  invariably  occurs  in  the  first  range  of  hills  further 
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towards  the  centre  of  thel>asin.  Thus  in  the  vicinity  of  Salisbury, 
little  or  no  coal  is  indicated  between  the  mountain  and  Castleman's 
river,  while  it  is  abundant  in  the  higher  lands  to  the  west  of  that 
stream.  In  this  neighborhood*  as  in  the  south-east  basin  before 
described,  the  best  developed  coal  seam  is  the  large  one,  being  here 
from  eight  to  nine  feet  in  thickness.  Though  traceable  over  a  con* 
siderable  extent  of  country,  it  has  hitherto  been  opened  in  only  a  few 
places,  there  existing  at  present  but  little  inducement  for  mining  the 
coal,  secluded  as  it  now  is  from  market.  The  lower  and  thinner  coal 
beds,  and  the  iron  ore  often  associated  with  them,  have  therefore 
been  still  less  sought  for,  and  are  scarcely  known.  Advancing  north- 
ward to  the  neighborhood  of  Berlin,  we  there  no  longer  meet  with 
the  upper  or  larger  seam,  a  deeper  denudation  of  the  strata  having 
washed  it  away,  but  the  lower  seams  have  been  wrought  near  the 
town  to  some  extent,  for  the  supply  of  Berlin  and  Somerset.  At 
this  place  the  seams  which  are  mined  are  three  in  number,  the 
uppermost  affording  about  five  feet  of  true  coal,  the  middle  one, 
considered  the  best  and  hence  most  worked,  about  four  feet,  and  the 
lower  one,  recently  opened,  about  three  feet.  The  space  between 
the  upper  and  middle  beds  measures  about  sixty  feet,  that  between 
the  middle  and  lower  beds  from  forty  to  fifty  feet. 

In  some  of  these  shales  between  the  coal  seams,  occur  thin  flag- 
gy bands  of  iron  ore  of  considerable  purity,  being  an  argillaceous 
proto* carbonate  of  iron.  There  likewise  exists  a  bed  of  limestone 
nearly  three  feet  in  thickness.  Iron  ore  prevails  about  Elk  Lick 
creek,  near  Castleman's  river,  and  may  be  observed  in  many  places 
along  the  north-western  declevity  of  the  Allegheny  mountain. 

Near  the  base  of  the  same  ridge,  bog  ore  may  also  be  frequently 
foand,  but  the  deposites  rarely  give  evidence  of  a  large  supply.  The 
occurrence  of  one  or  more  layers  of  limestone  in  the  strata  between 
the  lower  coal  seams,  is  an  usual  feature  in  nearly  every  part  of  this 
basin,  and  from  the  inestimable  value  of  lime  in  agriculture,  it  is  to 
be  regretted  that  more  frequent  use  of  it  is  riot  made. 

Between  the  north- western  slope  of  the  Negro  mountain,  and  the 
south-eastern  slope  of  Laurel  Hill,  occurs  the  next  trough  of  coal 
measures.  These  upper  strata  dip  gently  to  the  north-west,  from 
the  former  of  these  ridges,  and  at  about  the  same  inclination  to  the 
south-west  from  the  latter,  conferring  upon  the  valley  between  them, 
the  structure  of  a  regular  synclinal  basin,  of  rather  wider  and  deeper 
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dimensions,  as  respects  the  coal  containing  rocks,  than  that  embraced 
by  the  Negro  and  Allegheny  mountains. 

The  townships  of  Addison  and  Turkey  Foot,  lying  within  this 
trough,  have  a  rough  and  hilly  surface,  intersected  by  streams,  which 
run  in  deep  gorges  between  the  hills.  Towards  the  centre  of  the 
basin,  the  seams  of  coal  usually  occupy  a  low  position,  being  rarely 
exposed,  but  in  the  deep  ravines  and  near  the  borders  of  the  streams, 
a  coal  seam  six  feet  in  thickness,  is  found  low  down  on  the  banks  of 
the  Youghiogheny,  near  Smithfield,  from  which  a  considerable  quan- 
tity of  coal  is  derived  for  the  supply  of  that  town. 

The  exact  position  of  this  bed  in  the  series  and  the  relative  situa- 
tion therefore  of  the  other  seams  to  it,  has  not  yet  been  ascertained  in 
this  neighborhood*  but  further  research,  it  is  hoped,  will  make  these 
matters  clear.     Iron  ore  exists  in  many  places  within  this  basin,  and 
could  probably  be  procured  in  ample  supplies,  for  the  manufacture  of 
the  metal,  especially  towards  either  border  of  the  district,  if  those 
who  are  interested  would  embark    in  some   systematic  diggings, 
among  the  slates  connected  with  the  lower  coal  seams.     About 
Drake's  run,  and  from  thence  towards  the  head  of  Laurel  Hill  creek, 
it  would  appear  to  prevail  in  great  abundance,  and  much  of  it  to  be 
of  excellent  quality,  but  occurring  in  a  wild  and  uninhabited  region, 
it  has  been  but  little  sought  after.     Near  the  head  of  Garey's  run,  it 
is  procured  for  the  use  of  Rogers9  furnace,  to  which  it  is  taken  to  the 
western  side  of  Laurel  Hill.     Exploring  the  country  northward 
towards  Milford  and  Somerset,  we  find  coal  abundant  in  the  hills 
lying  west  of  Castleman's  river,  but  extending  our  researches  still 
further  north,  we  observe  the  surface  of  the  country  gradually  to  rise 
and  to  be  less  intersected  by  the  valleys  and  ravines,  so  essential  to 
the  full  exposure  of  the  strata,  and  as  a  consequence,  the  indications 
of  coal  become  more  rare.    Between  Somerset  and  the  base  of  Laurel 
Hill,  very  little  Goal  can  be  detected,  though  the  probability,  if  we  judge 
from  the  dipping  of  rocks  and  other  indications,  is  great,  that  the  main 
coal  seams  have  not  been  washed  away,  but  lie  buried  beneath  the  more 
unproductive  strata  that  occur  near  the  surface.     The  same  remarks 
are  true  of  the  country  north  of  Somerset,  until  we  descend  to  a  con- 
siderably lower  level  along  the  waters  of  Stony  creek  and  Quemahon- 
ing,  where  we  again  find  the  coal.    In  this  position,  it  occurs  near 
Stoystown,  and  further  westward,  and  also  eastward  on  the  other 
side  of  the  prolongation, of  the  Negro  mountain  axis,  which  is  here 
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greatly  reduced,  or  possibly,  entirely  flattened  down ;  and  again,  on 
the  flank  of  the  Allegheny  mountain,  at  Starter's,  on  the  Bedford  and 
Stoystown  turnpike.  This  vanishing  of  the  Negro  mountain  axis, 
causes  the  whole  valley  between  the  Allegheny  mountain  and  Laurel 
hill,  to  have  the  structure  of  a  single  basin,  and  from  Stoystown 
northward,  I  shall  speak  of  it  as  one.  Iron  ore,  apparently  of  fine 
quality,  is  found  along  Stony  creek,  above  Stoystown,  and  also  in 
many- places  near  the  .foot  of  Laurel  hill,  on  the  head  branches  of 
Quemahoning.  That  at  the  old  Shade  furnace  is  rough  and  sandy. 
This  furnace  has  not  been  in  blast  for  some  years.  From  the  vicini- 
ty of  the  turnpike  above  spoken  of,  north-eastward  to  the  Gone- 
maugh,  the  country  is  rugged  and  unsettled,  except  in  a  few  spots  in 
ihe  neighborhood  of  Paint  creek.  Near  the  mouth  of  that  stream, 
and  along  the  valley  of  Stony  creek,  where  some  population  pre- 
vails, the  beds  of  coal  are  again  recognized  and  have  been  partially 
mined  at  a  few  points,  to  supply  the  blacksmiths  and  others  in  the 
district.  The  digging  of  the  coal  being  performed,  as  in  most  other 
similar  places,  during  the  winter,  and  carried  on  upon  a  very  small 
scale,  the  spring  thaws  cause  the  earth  and  slates  to  fall,  rendering 
die  entrance  to  the  mines, inaccessible  during  the  snmmer.  We  are 
hence,  too  frequently  precluded  from  ascertaining  the  thickness,  qua- 
lity and  aspect  of  the  seams,  and  from  procuring  those  other  data,  so 
essential  to  any  attempt  to  trace  and  develope  the  coal  over  the  cir- 
cumjacent country. 

The  deep  valley  of  the  Conemaugh,  exposing  the  strata  from  the 
Uppermost  beds  of  the  coal  series,  in  this  part  of  the  basin  downward 
to  nearly  the  bottom  beds  of  formation  XI,  we  are  enabled,  through 
a  careful  examination  of  the  denuded  beds,  to  determine  with  some 
accuracy,  the  contents  of  the  coal  formation  in  this  portion  of  its 
range.  The  artificial  excavations  along  the  line  of  the  Portage  rail 
road  furnish,  from  point  to  point,  displays  of  the  stratification,  which 
greatly  assist  the  investigation.  Using  the  facilities  thus  afforded, 
we  collected  an  ample  suite  of  specimens  from  the  strata  composing 
the  coal  measures,  together  with  a  set  from  the  underlying  beds  of 
all  the  formations,  included  between  the  base  of  the  Allegheny  moun- 
tain and  the  first  bed  of  coal.  Minute  measurements  were  at  the  same 
time  instituted,  which  will  eriable  us  to  approximate  to  the  thick- 
ness of  all  the  strata,  between  the  foot  of  the  mountain  and  the  third 
principal  coal  seam/  which  rests  upon  its  summit.    The  same  was 
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done  in  the  gap  at  Laurel  bill,  where  the  Conemaugh,  passing 
through  that  ridge,  presents  an  excellent  opportunity,  for  collecting 
those  details  of  the  stratification,  which,  when  applied  to  other  neigh- 
borhoods, where  the  rocks  are  more  obscurely  discovered,  greatly 
assist  us  in  tracing  any  valuable  beds  which  they  may  contain. 

In  the  vicinity  of  Johnstown,  there  are  known  at  present,  three 
seams  of  coal,  the  lowest  occurring  only  a  few  feet  above  the  level  of 
the  Conemaugh.  The  next  is  between  forty  and  fifty  feet  higher  in 
the  strata,  and  has  immediately  beneath  it  a. stratum  of  limestone, 
varying  from  three  to  eight  feet  in  thickness.  Between  sixty  and 
seventy  feet  above  the  middle  coal  bed  is  another,  apparently  the  -up- 
permost workable  seam  in  this  vicinity.  These  coal  beds  are  respec- 
tively three,  three  and  a  half  and  four  feet  in  thickness.  They  are 
but  little  worked,  supplying  only  the  immediate  neighborhood.  The  . 
mines  adjoining  the  rail  road  on  the  Allegheny  mountain,  furnish  fuel 
to  the  stationary  engines  at  the  inclined  planes,  and  supply  a  mode- 
rate demand  from  the  country  east  of  the  mountain.  The  measure* 
ments  and  other  researches  undertaken,  indicate  that  most,  if  not  all 
these  mines  near  the  rail v  road,  are  in  the  uppermost  of  the  three 
seams  already  mentioned j  excepting  the  mine  of  Dr.  Shoenberger, 
near  the  foot  of  Plane  No.  6,  on  the  eastern  descent  of  the  mountain, 
which  would  appear  to  be  in  the  lowermost  bed  m  the  series. 

Passing  from  the  valley  of  the  Conemaugh  "towards  Ebensbuig, 
the  surface  of  the  country  rises  rapidly,  and  the  principal  coal  seams 
are  again  lost  to  view,  beneath  the  unproductive  superincumbent 
strata,  which  here  spread  themselves  over  the  surface.  Some  small 
beds  from  one  to  two  feet  in  thickness,  are  however  met  with. 
Towards  the  eastern  and  western  borders  of  the  basin  near  the  base 
of  the  Allegheny  mountain  and  of  Laurel  hill,  the  lower  and  thicker 
beds  occasionally  show  themselves,  and  admit  of  being  extensively 
traced. 

Among  the  slates  included  between  these  seams,  we  find  as  usual, 
the  chief  deposites  of  argillaceous  iron  ore,  the  display  of  which  is 
particularly  promising  along  Laurel  run  and  Hengstoh's  run,  which 
flow  southward  into  the  Conemaugh,  near  the  foot  of  Laurel  hill. 
Ore  is  also  to  be  found  along  the  waters  of  Clearfield  creek,  and  in 
other  places,  near  the  western  slope  of.  the  Allegheny  mountain, 
between  eight  and  ten  miles  south-east  of  Loretto. 
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Northward  from  Bbensburg,  the  country  descending  In  virtue  of 
the  drainage  towards  the  Susquehanna,  Mfre  once  more  cross  the  out 
crop  of  the  coal,  though  ill  this  truly  wild  fordst  region,  but  very 
Kttle  excavation  has  been  attempted.  The  Laurel  hill  loses  its  fea- 
tures as  a  distinct  ridge,  a  little  -south  of  Blacfclick  creek,  the  anti- 
clinal axis  to  which  it  owes  its  elevation  and  structure,  being  hardly 
dbcernabie  la  the  deep  gorge  through  which  this  stream  flows  across 
its  termination.  Some  miles  south  of  this  point,  the  height  of  the 
mAge  being  much  reduced  and  its  axis  greatly  flattened  -down,  (he 
coal  slates  and  the  coal  itself  reach  high  up  on  the  irregular  but  gen- 
tie  slope  of  the  hill.  .  At  the  extremity  of  the  ridge,  coal  is  found  m 
abundance  exposed  in  the  valley  of  BlacUick  creek,  whence  it  is 
taken  chiefly  to  the  town  of  Bbensburg.  Iron  ore  also  occurs,  and 
a  considerable  amount  of  excavation  has  been  made  in  search  of  it,  on 
the  north  bank  of  the  same  stream,  through  the  enterprise  t»f  Messrs, 
Lewis  and  Rogers  of  that  town,  and  >  with  encouraging  prospects. 
About  two  miles  lower  down  the  stream,  borings  were  made  some 
years  ago  into  the  strata  and  salt  water  obtained,  but  the  manufacture 
of  salt  was  abandoned.  Recently,  operations  in  this  place  have  been 
recommenced,  toy,  Judge  Murray,  of  Cambria  county,  whose  work- 
men, during  the  autumn,  were  engaged  in  increasing  the  depth  of  the 
wells. 

The  next  coal  basin  <of  which  I  propose  to  offer  a  brief  sketch,  is 
the  long  synclinal  valley,  enclosed  by  Laurel  niH  on  the  south-east, 
and  Chesnut  ridge  on  the  north-west.  A  straight  and  very  regular 
anticlinal  axis,  extending  along  the  centre  of  each  of  those  impor- 
tant ridges,  the  rocks  on  the  north-western  side  of  the  Laurel  hill 
are  made  to  dip  towards  the  north- west,  while  the  same  strata  ap- 
pearing along  the  south-eastern  base  of  Chesnut  ridge,  incline  in  the 
contrary  direction,  or  towards  the  south-east,  giving  to>  the  whole 
belt  the  structure  of  a  regular  trough.  To  this  feature,  we  owe  the 
preservation  of  the  upper  or  coal  bearing  rocfcs,  which  have  been 
swept  entirely  away,  from  the  denuded  flanks  and  summits  of  the 
two  bounding  ridges.  It  may  be  well  t>  mention  in  this  place,  that 
a  singular  degree  of  confusion  prevails  in  regard  to  the  name  of  these 
ridges.  From  its  north-eastern  termination,  to  the  break  or  notch 
fey  which  the  Youghiogheny  passes  through  it,  the  western  ridge  is 
every  where  styled  the  Chesnut  ridge*  but  from  that  point  south- 
westward  into  Virginia  it  often,  though  incorrectly,  receives  the 
name  of  Laurel  hill.    In  ray  descriptions,  I  shall  apply  the  name  of 
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Cheshut  ridge  to  this  axis  throughout  its  entire  length,  and  reserve 
that  of  Laurel  hill  for  the  mountain  which  ranges  parallel  with  it  o» 
the  south -east,  at  an  average  distance  of  twelve  miles. 

In  the  western  corner  of  this  coal  basin,  included  between  these 
ridges  and  bounded  by  the  State  line  and  the  National  road*  some  of 
the  coal  seams  show  themselves,  being  mined  in  a  few  places  on  a 
small  scale,  for  fuel  for  the  blacksmiths*  On  the  bank  of  Sandy  runt 
a  little  north  of  Elliott's  mill,  there  oeeurs  a  natural  exposure  of  iron* 
ore,  which,  from  the  apparent  quantity  of  the  mineral,  deserves  at* 
tention.  The  eastern  side  of  the  valley,  towards  the  base  of  the 
broad  flattened  lidge  of  Laurel  hill,  comprises  a  wild,  barren  country 
of  sandy  bills  and  swampy  glades,  offering  nearly  insuperable  im- 
pediments to  Geological  explorations*  Near  the  eastern  base  of 
Chesnul  ridge,  about  a  mile  and  a  half  south  of  the  National  road, 
on  a  tributary  of  the  Sandy  run,  there  exists  a  quantity  of  good  iron 
ore.  It  has  been  extensively  explored  by  Andrew  -Stewart,  Eft).,. 
who  has  lately  erected  a  furnace  for  smelting  it.  A  little  north  of 
the  National  road  in  the  same  range,  ore  is  extensively  ^lug,  being 
transported  across  the  mountain,  to  be  smelted  in  Huston's  furnace, 
near  Unioofeown.  Between  the  National  road  and  the  YougbJogheny,. 
the  country  is  generally  covered  with  forest  and  is  very  rough  and 
wild,  becoming  towards  the  river  exceedingly  broken  and  hilly. — 
Seams  of  coal  and  layers  of  iron  ore,  are  here  found.  The  ore  i» 
used  in  two  or  three  furnaces  in  the  neighborhood  of  Laurel  run  on* 
the  south,  and  of  Saltlick  creek  on  the  north  of  the  Youghtogheny.. 
Other  furnaces  formerly  in  operation  here,  and  to  the  north  towards 
lagonier  and  Laughllnstown,  are  no  longer  in  action.  On  a  range  of 
hills,  situated  about  midway  between  the  bases  of  Laurel  hill  and 
Cheseut  ridge,  north  of  Ligonie*,,  a  valuable  seam  of  coal  usually 
nearly  seven  feet  m  thickness  has  been  opened  in  many  places,  and 
may  be  extensively  traced  ;  its.  position  in  the  strata  is  evidently 
higher  than  the  seam*  commonly  met  with,  near  the  bottom  of  the- 
series,  which  measure  respectively  about  three,,  four  and  five  feet* 
As  it  produces  coal  of  a  superior  quality, -the*  thinner  beds  aie  in 
this  neighborhood  almost  wholly  neglected.  It  follows  nearly  the 
summit  of  the  ridge,  which  ranges  along  the  centre  of  the  valley 
from  Ligonier  to  Fairfield,  to  within  almost  three  miles  of  the  Cone- 
maugh.  Beyond  this  point,  the  large  bed  is  no  longer  to  be  met 
with,  the  denudation  of  the  upper  strata  between  this  and  the  valley 
of  the  river,  having  left  only  the  lowest  portions  of  the  coal  series. 
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A  valuable  iron  ore,  belonging  to  the  lowest  strata  of  the  coal  mea- 
sures, occurs  east  of  Fairfield,  on  the  western  slope  of  Laurel  hill, 
and  has  long  been  worked  at  Ross  furnace  in  the  neighborhood.  A 
little  below  the  thick  upper  coal  seam,  which  lies  between  Ligonier 
and  Fairfield,  there  lies  a  very  useful  bed  of  limestone,  varying  in 
thickness  from  three  to  four  and  a  half  feet.  It  is  much  less  impure 
than  that  which  generally  occurs  between  the  coal  beds  in  this  region, 
and  therefore  yields  a  better  and  whiter  lime.  Near  Lockport,  and 
at  other  peaces  along  the  deep  valley  of  the  Conemaugh,  the  lower 
seams  of  coal  are  exposed,  and  if  an  extensive  demand  for  coal  were 
ever  to  arise,  they  would  offer  great  facilities  for  mining  operations. 
Extending  our  explorations  northward,  along  the  middle  of  the  valley, 
we  find  ourselves  again  above  the  lower  coal  seams,  in  the  neighbor* 
hood  of  Armagh,  bnt  they  rise  to  the  surface  and  finally  crop  out  and 
disappear,  as  we  draw  near  to  the  base  of  either  of  the  ridges  which 
bound  the  basin.  .  This  remark  holds  good  as  far  north  as  the  tribu- 
taries of  Yellow  and  Two  Lick  creeks,  the  channels  of  which,  lying 
in  deeply  denuded  ravines,  the  lower  coal  seams  are  frequently  ex* 
posed  along  their  banks. 

This  brings  us  to  the  northern  termination  of  Chesnut  ridge, 
which  grows  very  irregular  and  depressed  near  Yellow  creek.  North 
of  the  turnpike,  between  Ebensburg  and  Indiana,  neither  the  ridge 
nor  its  antielinal  axis  art  any  longer  perceptible.  No  valuable  beds  of 
coal  occur  near  the  town  of  Indiana,  which  lies  too  high  for  the  lower 
seams,  which  are  exposed  in  the  ravines- of  Two  Liek  and  Yellow 
creeks,  from  four  to  six  miles  east  and  south-east  of  the  town. ,  0n 
Yellow  creek  near  the  north- weat  foot  of  Chesnut  ridge,  in  the  slate 
above  a  neglected  coal  drift,  there  was  found  a  deposite  of  iron  ore* 
which  would  justify  more  careful  examination  by  digging,  being  only 
partially  exposed  in  the  bed  of  a  little  stream.  About  five  miles  norths 
ward  from  Indiana,  -on  a  branch  ot  Crooked  greek,  we  find  a  seam 
of  coal,  the  position  of  which  in  the  strata  is  certainly  higher  than 
that  of  the  seams  on  Yellow  and  Two  Lick  creeks.  Its  thickness 
is  sometimes  stated  to  be  seven  and  a  half  feet,  though  it  yields  only 
about  six  and  a  half  feet  of  coal,  the  seam  being  separated  into  two 
portions  by  a  band  of  slate  thirteen  inches  thick,  the  lower  mass  of 
coal  being  four  feet,  and  the  upper  two  and  a  half  in  thickness. 
Northward  towards  Mahoning  creek,  the  country  is  high  and  rugged,, 
the  population  more  sparse,  and  the  impediments'  to  a  minttte  explo- 
ration very  considerable.    Arriving  at  Mahoning  tareek,  the'  seams 
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of  coal  again  appear  adjacent  to  the  stream.  At  Mr*  Bell'*,  north  of 
the  Big  Mahoning  creek  and  about  a  mile  north  of  the  Jefferson 
county  line,  in  a  position  nearly  three  hundred  feet  above  the  level  of 
the  stream,  a  partial  excavation  of  a  seam  of  coal  has  been  made,  in 
a  bed  which  is  possibly  the  same  as  that  alluded  to  on  Crooked  creek. 
At  this  place,  however,  the  dividing  slate  is  three  feet  thick,  the  up- 
per mass  of  coal  being  three  feet  in  thickness,  and  the  underlying 
one  buried  at  the  time  under  water,  by  imperfect  drainage  of  the  mine, 
was  stated  to  be  at  least  four  feet.  Between  twenty  and  thirty  feet 
above  this  coal  bed  there  exists  a  stratum  of  limestone,  the  thickness 
of  which  has  not  yet  been  ascertained.  The  lower  seams  in  Mahov 
ning  creek  are  from  three  to  five  in  thickness,  and  yield  coal  of  good 
quality. 

In  the  neighborhood  of  Punxatawney,  there  also  occurs  a  seam  of 
coal  which  has  seven  feet  of  thickness. 

The  details  above  presented,  will  serve  to  show  a  remarkable  regu- 
larity in  the  position  of  both  the  coal  and  the  iron 'ores  throughout, 
indeed,  the  whole  broad  belt  of  country  embraced  between  the  Alle- 
gheny mountain  and  the  Chesnut  ridge,  and  from  the  southern  line 
of  the  State  to  the  counties  of  Clearfield  and  Jefferson.  Of  the  coal, 
there  would  appear  to  be  at  least  three  seams  of  moderate  dimensions 
occurring  in  the  lower  part  of  the  series;  and  at  a  considerable  eleva- 
tion above  these,  a  bed  of  considerable  size  and  usually  of  superior 
quality.  To  know  which  of  these  we  are  likely  to  encounter  in  any 
given  neighborhood,  it  is  chiefly  necessary  to  attend  to  the  direction 
in  which  the  rocks  incline,  and  to  the  relative  elevation  of  the  place, 
compared  with  some  one  of  the  strata  adopted  as  a  Geological  basis. 
The  more  usual  positions  of  the  iron  ore  have  been  already  referred 
to.  It  is  easy  to  perceive  that  from  the  measurements  already  ex- 
ecuted, and  from  others  to  be  hereafter  undertaken;  with  a  view  to 
exhibit  as  exactly  as  possible,  the  relative  situation  of  the  several 
seams  of  coal,  beds  of  limestone,  and  the  layers  of  iron  ore,  which 
expand  widely  under  the  surface  of  these  basins^  the  explorations  of 
individuals  will  be  greatly  facilitated.  It  is  for  the  purpose  of  ma- 
king the  details,  which  I  wish  to  offer  in  my  final  report  upon  these 
less  known  districts  of  our  State  as  precise  and  ample  as  practicable, 
that  I  propose  to  continue  to  some  extent,  the  investigation  of  the 
districts  above  described,  and  to  place  hereafter  in  some  of  the  wilder- 
ness portions  of  the  region,  north- west  of  the  Allegheny  mountains, 
a  part  of  the  corps,  supplied  with  a  jent  or  tents,  and  with  instru- 
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men  ts  for  measuring  and  with  tools  for  exposing  the  strata,  to  the  ex- 
tent at  least,  which  is  necessary  1o  enable  us  to  recognize  and  trace 
the  mineral  deposites. 

It  may  be  useful  to  those  who  aire  exploring  some  of  the  mountain- 
ous tracts  which  He  within  the  enormous  coal  field  above  delineated, 
and  serve  to  guard  them  against  illusions,  if  I  briefly  describe  the 
character  and  aspect  of  the  three  formations  which  are  situated 
next  beneath  the  coal  measures,  and  which  therefore  frequently  oc- 
cur in  the,  same  tracts  of  country.  Next  below  the  sandstones  and 
shales  immediately  associated  with  the  seams  of  coal,  we  have  a 
formation  comprising  coarse  white  and  yellowish  grey  sandstones, 
occasionally  imbedding  thin  layers  of  dark  carbonaceous  shale,  and 
usually  containing  in  its  uppermost  portion,  a  heavy  stratum  of 
coarse  white  quartzose  conglomerate,  the  pebbles  of  which  are  gene* 
rally  rounded*  This  last  rock,. where  it  exists  in  the  formation,  is  an 
admirable  and  well  known  guide  to  the  position  of  the  coal,  the  low* 
est  seam  of  which  will  be  found  most  commonly,  though  not  invari- 
ably, within  one  hundred  feet  perpendicularly  above  it.  But  in  many 
districts,  not  only  in  the  interior  of  the  coal  fields,  but  along  the  Al- 
legheny mountain,  the  formation  is  destitute  of  this  distinguishing 
stratum,  and  in  such  places  the  knowledge  of  some  other  land  mark, 
by  which  the  explorer  may  at  any  spot  ascertain  his  position  in  refe- 
rence to  the.  rest  of  the  rocks,  and  especially  to  the  coal,  becomes  of 
the  highest  practical  value.  Such  a  land  mark  is  to  be  found,  at 
least  throughout  a  very  wide  extent  of  country,  on  the  south-eastern 
border  of  the  coal  field,  but  particularly  towards  the  southern  side 
of  the  State,  in  the  highly  characteristic  and  easily  recognized  stra- 
tum of  red  shale,  which  constitutes  formation  XI,  of  our  series. 
Fortunately,  this  stratum  is  present  in  many  situations  where  the  con- 
glomerate, the  distinctive  bed  of  the  next  overlying  formation,  is 
wholly  wanting.  The,  neighborhood  of  Farrandsville,  on  the  West 
Branch  of  the  Susquehanna,  suggests  itself  as  an  instance.  Here  the 
coal  is  confined  to  the  summits  of  the  loftiest  hills  in  the  vicinity, 
within  about  one  hundred  and  fifty  feet  of  whose  tops  we  encounter, 
though  much  diminished  in  thickness,  the  Well  marked  material  of 
formation  XI,  the  total  depth  of  the  straturii  being  only  about  twenty- 
four  feet.  But  between  its  upper  surfaee  and  the  bottom  of  the 
lowest  of  the  coal  seams,  the  distance  is  not  more  than  eighty -two 
feet,  and  it  is  within  this  space  that  the  whole  of  formation  XII,  as 
far  as  it  is  developed  in  this  neighborhood,  is  comprised.  Occurring  as 
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a  fine-grained  white  sandstone,  and  being  entirely  destitute  of  any 
layers  containing  pebbles,  it  has  been  frequently  confounded,  not 
only  here  but  elsewhere  in  the  State,  with  the  true  coal  measures  that 
rest  above  it.    The  thick  series  of  sandstones  and  shales  which 
compose  formation  X,  and  form  the  entire  mass  of  these  hills  down 
to  the  level  of  the  Susquehanna,  has  been  also  considered  as  belong- 
ing to  the  proper  coal'  bearing  strata.     This  mistake,  which  has 
proved  a  very  pernicious  error,  has  arisen  from  overlooking  the  well 
traced  line  of  separation  which  nature  has  drawn  between  the  strata, 
affording  us  an  unerring  guide,  in*  the  beds  of  the  red  shale  forma- 
tion.    This  red  shale  mass,  formation  XI,  though  a  conspicuous  and 
very  thick  stratum,  where  it  encircles  the  mountain  ridges  which 
enclose  the  anthracite  coal  measures,  thins  away  to  extremely  di- 
minished size,  when  we  extend  our  observations  as  far  northward  as 
Lycoming  county.     From  numerous  measurements  made  in  a  former 
year  and  presented  in  my  last  annual  report,  it  exhibits  perhaps  more 
strikingly,  than  any  other  rock  of  our  secondary  series,^  rapid  abate- 
ment in  thickness,  as  we  pursue  it  to  the  north-west.     But  while  it 
augments  to  the  south-east,  it  likewise  expands,  though  very  gradual- 
ly, as  we  trace  it  south-westward,  acquiring  as  it  ranges  in  that  direc- 
tion, a  new  and  highly   valuable  layer,  consisting  of  a  very  thick 
band  of  pure  limestone,  inserted  near  the  bottom  of  the  mass  of  red 
shale.     The   increased  thickness  of  the  whole  formation  and  the 
position  of  the  included  stratum  of  limestone,  may  be  seen  in  the 
striking  exhibition  of  the  locks,  afforded  by  the  Conemaugh  and  the 
cuttings  of  the  Allegheny  Portage  rail  road,  where  the  latter  crosses 
that  stream  by  an  interesting  viaduct.     Still  further  to  the  south,  the 
formation  contains  a  bed  of  calcareous  sandstone,  and  is  considerably 
developed  in  the  Little  Allegheny,  the  Savage,  the  Great  Allegheny, 
and  the  Negro  mountains,  also  in  Laurel  hill  and  Chesnut  ridge, 
(here  erroneously  called  the  Laurel  hill.)   This  calcareous  sandstone, 
which  in  some  places  approaches  closely  to  a  limestone,  is  extensively 
employed  as  a  road  stone  for  McAdamising  the  National  road,  and 
to  a  partial  extent  other  turnpikes  which  lie  convenient,  to  its  out- 
crop.   For  this  it  is  admirably  adapted.    In  thickness  it  varies  from 
thirty  to  sixty  feet.     Near  the  National  road  it  is  reddish  in  the 
lower  layers,  and  of  a  light  bluish  grey  in  the  upper,  but  as  we  trace 
it  northward,  the  reddish  bands  disappear.    In  many  places  in  the 
southern  part  of  the  State,  this  highly  calcareous  sandstone  is  overlaid 
by  a  limestone  a  few  feet  thick,  which  is  an  extension  apparently  of 
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that  above  referred  to,  as  seen  on  the  Coneraaugh.  This  limestone 
id  converted  into  lime,  in  considerable  quantity,  at  Peck's  and  Ring- 
er's, in  Addison  township,  in  Somerset  county,  the  lime  being  much 
prized,  as  it  greatly  exceeds  in  purity  and  whiteness,  any  which  is 
procured  from  the  limestone  of  the  coat  measures.  Certain  bands  of 
this  limestone  and  of  the  shale  contiguous  to.  it,  are  exceedingly 
fos3iliferous,  and  as  formation  XI,  to  which  the  rock  belongs,  presents 
in  scarcely  any  other  district  of  the  State,  sufficiently  distinct  fossil 
iemams,  to  enable  us  to  institute  a  comparison  between  this  and  the 
other  formations,  as  to  the  circumstances  under  which  their  strata 
were  deposited,  these  characteristic  relics,  are  invested  with  conside- 
rable scientific  interest. 

Having  given  a  general  description  of  formations  XII  and  XI,  it 
remains  for  me  to  allude  to  the  formation  X.     This  stratum  consists 
of  a  thick  mass  of  white,  grey  and  buff  colored  sandstones,  with  inter- 
stratified  beds  of  brown,  dark  bluish  and  olive  colored  slates,  among 
which  are  occasional  bands  of  dark  carbonaceous  slate,  not  unfrequent- 
ly  appealed  to  as  an  evidence  that  the  whole  is  a  series  of  coal 
measures.     This  error,  so  prejudicial  by  inducing  a  search  for  coal 
in  this   formation,  is  apt  to  receive  confirmation  in  ihe  minds  of 
those  who  study  the  mere  analogies  in  the  external  aspects  of  the 
rocks,  and  negleqt  the  more  certain  guide  afforded  by  the  relative 
positions  of  the  several  strata,  inasmuch  as  they  frequently  find  in 
some  parts  of  the  mass,  the  impressions  of  vegetation,  or  even 'thin 
sheets  of  an  inferior  species  of  coal  of  very  limited  extent  and  thick- 
ness, such  as  we  often  see  among  the  true  coal  "bearing  slates  and 
sandstones.     The  thickness  of  formation  X  is  very  considerable,  be- 
ing usually  several  hundred  feet.    This  circumstance,  in  conjunction 
with  the  relative  hardness  of  its  strata,  contrasted  with  formations  XI 
and  VIII,  which  adjoin  it,  has  caused  it  to  resist  the  floods  that 
scooped  out  the  valleys  in  the  softer  rocks,  and  to  raise  into  bold  and 
conspicuous  ridges.     In  consequence  of  this  character,  the  formation 
before  us  constitutes  the  true  border  of  the  great  bituminous  coal 
field;  at  least  every  where  along  its  south-eastern  margin,  capping 
the  escarpment  of  the  Allegheny  mountain  in  almost  every  part  of 
its  range,  from  Maryland  to  the  North  Branch,.     From  the  same 
cause,  it  is  exposed  in  all  the  axes  of  elevation  which  sub  divide  the 
great  coal  field,  in  the  southern  part  of  the  State.     Thus  it  occupies 
the  broad  summit  of  the  Negro  mountain,  near  the  Maryland  line, 
and  forms  the  top  and  no  inconsiderable  portion  of  the  sides  of 
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both  the  Laurel  hill  and  Chesnut  ridge,  throughout  nearly  their  entire 
length.  Where  these  ridges  decline  towards  their  extremities,  for* 
mation  X  becomes  buried  under  formation  XI  and  formation  XII, 
which  there  fold  over  their  summits.  .Where  those  mountains  retain 
their  full  height,  the  two  latter  strata  usually  rest  upon  their  flanks. 
Formation  XI,  usually  containing  in  these  situations  valuable  depos- 
ites  of  iron  ore,  at  present  in  much  request  at  the  neighboring  furna- 
ces, this  structure  of  the  ridges  just  mentioned,  imparts  much  practi- 
cal importance  to  their  Geology*  The  systematic  investigation  of 
that  valuable  formation  already  commenced,  will  be  therefore  pursued 
with  as  much  minuteness  as  the  organization  of  the  Geological'  sur- 
vey will  authorize. 


SECTION  3, 

Of  the  operation*  of  the  survey  in  the  fifth  district*  embracing  the 
country  West  of  Chesnut  ridge  and  the.  Allegheny  river. 

Having  in  the  foregoing  descriptions,  presented  as  concisely  as 
practicable,  a  portion  of  the  observations  made  in  the  exploration  of 
the  country  between  the  base  of  the  Allegheny  mountain  and  the 
summit  of  Chesnut  ridge,  and  having  reserved  for  my  final  report  the 
chief  body  of  the  more  minute  and  local  details,  together  with  the 
results  of  instrumental  measurements*  all  of  which  require  to  be  ulti- 
mately accompanied  by  numerous  drawings  and  a  Geological  map  of 
the  region,  before  they  can  be  adequately  understood,  or  their  prac- 
ticable importance  fully  appreciated ;  I  shall  in  the  next  place  offer  a 
similar  general  account  of  the  Geological  structure  and  resources  of 
those  sections  of  the  State  which  we  have  explored,  lying  west  o( 
Chesnut  ridge,  and  also  between  the  Allegheny  river  and  the  Ohio 
State  line. 

Considering  the  anticlinal  axis  of  Chesnut  ridge,  and  a  range  of 
elevated  strata  nearly  in  its  north-east  prolongation,  as  the  true  boun- 
dary of  the  main  or  north-eastern-  basin  of  the  whole  bituminous 
coal  field  of  the  State,  and  the  low  chain  of  hills  capped  by  the 
sandstone  and  conglomerate  of  formation  XII,  passing  through  Mer- 
cer, Crawford  and  Warren,  counties,  as  its  other  margin,  (the  minor 
undulations  within  these  limits  requiring  to  be  neglected,  in  a  compre* 
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ftenslve  view,)  we  shall  find  proofs  of  a  remarkable  degree  of  unifor- 
mity in  the  strata  and  their  contents  over  this  extensive  region,  inr* 
plying  a  singularly  extensive  range  in  many  of  the  principal  b*d» 
of  the  formation.     The  influence  of  this  feature  in  the  Geology,  on 
the  early  and  fall  developeroent  of  the  economical  resources  of  the 
western  and  north-western  counties,  it  wonld  be  difficult  to  overrate, 
for  the  data  derived  in  any  one. neighborhood  from  judiciously  plan- 
ned and  conducted  measurements'  and  observations,  become  of  exceed- 
ingly  wide  application,  in  leading  us  to  a  knowledge  of  the  state  of 
things  elsewhere  ;•  and  if  these  measurements  can  he  made  sufficiently 
numerous,  an-  amount  of  accurate  knowledge  will  be  furnished,  capa- 
ble in  such  a  region  of  imparting  a  high  degree  of  certainty  and  sue- 
cess  to  the  undertakings  of  miners  and  others,  who  aim  at  unfolding 
its  mineral  wealth,  to  supply  the  wants,  or  add  to  the  comforts  of  the 
community. 

In  presenting  a  Jbrief  description  of  this  western  coal  basin,  I  shall 
commence  on  the-side  next  the  anticlinal  axis  of  Chesnut  ridge,  and 
make  mention  of  the  various  strata  in  the  ascending  order,  which* 
leads  us  to  the  beds  of  the  coal  formation,  as  they  cap  the  surface 
in  the  interior  of  Greene  county,  and  therefore  to  the  uppermost  of 
that  vast  series  of  deposited,  which  I  have  termed  the  lower  secondary, 
formations  of  Pennsylvania. 

The  same  order  will  be  observed. in  speaking  of  the  country  in- 
cluded between  the- Allegheny  river  and  the  Ohio  State  line. 

SANDSTONES  AND  SHALES  OF  FORMATION  X, 

The  lowest  rock  which  presents  itself  to  our  notice  in  obedience 
to  this  plan,  is  the  thick  sandstone,  formation  X,  which  bounds  the 
basin,  ranging  in  a  belt  along  the  summit  of  Chesnut  ridge,  where  it 
shows  itself  in  many  places,  folding  with  opposite  but  gentle  dips, 
over  the  anticlinal  axis  of  that  mountain*     Where  the  National  road 
crosses  this  ridge,  we  find  it  in  the  form  of  a  hard,  white,  fine-grained 
sandstone,  with  a  somewhat  glazed  surface,  often  thin-bedded  in  its 
structure,  and  much  traversed  by  fissures  and  irregular  joints.     It  is* 
of  considerable  thickness,  and  dips  \o  the  west  twenty-live  degrees 
north,  at  an  angle  of  twenty -five  degrees.     Beneath  it  there  is  a  thick 
mass  of  alternating  beds  of  slaty  sandstone,  and  shale  or  slate,  .the 
former  in  layers  of  from  one  to  thirty  feet  in  thickness,  being  hard, 
fine-grained  and  of.  a  grey  color;  the  latter  black  and  yellow,  an£ 
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sometimes  of  a  feruginous  brown  color,  irregularly  laminated,  and 
readily  crumbling  when  exposed  to  the  atmosphere. 

On  the  Loyalhanna,  «imilar  sandstones  are  met  with,  while  on  the 
Conemaugh,  above  Blairsville,  the  observer,  will  notice  in  the  same 
relative  situation,  a  number  of  alterations  of  white  and  grey  sand- 
stones, separated  by  shales. 

FOSSTLJFEROttS  LIMESTONE  OF  FORMAllON  *L 

This  rock,  interposed'  between  the  previous  sandstone*  and  the 
overlying  red  shale  to  which  it  belongs,  is  the  best  marked,  most  pe- 
culiar and  interesting  rock  of  the  series  composing  this  mountain 
range.  It  can  be  traced  from  the  Conemaugh  to  the  southern  State 
line,  and  is  found  dipping  both  east  and  west,  or  on  both  «ides  of  the 
anticlinal  axis.  It  is  a  siliceous  limestone,  or  a  limestone  containing 
a  small  quantity  of  pure  and  well  rounded  grains  of  sand,  is  of  fine 
texture,  and  of  a  light  blue  color,  though  sometimes  its  tint  is  yellow* 
ish  green.  On  the  National  road  it  is  found  on  the  first  ridge,  and 
also  on  the  main  mountain,  in  the  former  case,  dipping  west  fifteen 
degrees  north,  at  an  angle  of  twenty-five  degrees.  It  lies  in  layers  of 
from  one  to  ten  feet  or  more  in  thickness,  separated  by  bands  of  a 
calcareous  *hale.  The  upper  part  is  remarkably  full  of  fossils, 
as  is  also  the  intervening  shale.  On  the  Susquehanna,  there  are  two 
beds  or  layers  exposed,  separated  by  a  thick  bed  of  red  and  yel- 
low shale,  containing  a  few  bands  of  limestone.  The  lower  bed  is  a 
most  singular  rock,  of  a  light  blue  color,  very  hard,  and  breaks  with 
a  semi-conchoidal  fracture.  It  dips  nearly  due  westward,  at  an  angle 
of  ten  degrees.  Occasionally  the  yellow  color  predominates,  giving 
the  rock  the  exact  appearance  of  some  varieties  of  serpentine.  When 
exposed  to  the  water  it  decomposes,  the  calcareous  matter  being 
washed  away,  leaving  a  porous  and  siliceous  crust  of  an  inch  or  two 
in  thickness,  which  will  not  effervesce.  This  bed  measures  thirty 
feet  in  thickness,  being  a  nearly  solid  rock,  without  a  seam,  the  upper 
one  is  of  a  darker  color,  harder  and  more  fossiliferous,  and  four  feet  in 
thickness.  At  other  points  on  Chcsnut  ridge,  this  rock  is  met  with 
having  a  considerable  thickness,  but  no  opportunity  was  there  afford- 
ed for  accurately  measuring  it. 

On  the  Conemaugh,  this  stratum  is  exposed  on  both  sides  of  the 
axis,  dipping  both  east  and  west;  it  is  accompanied  with, shale  of  a 
bright  purple  color,  and  appears  to  be  very  thick.     There  is  reason 
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to  believe  that  small  quantities  of  lead  and  zinc  ore  may  be  detected 
in  the  lower  beds  of  this  deposite,  particularly  on  Chesnut  ridge,  where 
it  seems  to  have  reached  its  greatest  developemenU  Regarding  it 
and  the  accompanying  red  and  variegated  shales,  as  belonging  to 
formation  XI,  underlying  the  western  coal  measures,  the  whole  group 
will  be  seen  to  be  much  thicker  here  than  further  north-eastward  in 
the  State,  especially  along  the  Allegheny  mountain,  while  its  features 
are  more  characteristic  The  dark  blue  bed  of  limestone,  which  is 
full  of  fossils,  usually  affords  an  excellent  lime. 

RED  SHALE  OP  FORMATION  XL 

Overlying  the  limestone  and  surmounted  in  its  turn  by  the  sand- 
stone and  conglomerate  beds  of  formation  XII,  occur  the  beds  of 
variegated  shale  belonging  to  formation  XI,  red,  black  and  yellow, 
which  are  much  exposed  in  various  places  by  diggings  made  in  search 
of  ore.  At  Cool  Spring  furnace,  there  are  found  two  thin  veins  of 
coal,  about  one  foot  thick,  beneath  the  conglomerate.  The  first  dips 
at  an  angle  of  thirty-two  degrees,  and  is  imbedded  in  the  shale.  Be- 
neath it  is  a  bed  of  blue  ore,  a  proto-carbonate  of  iron  in  three  layers, 
composed  of  irregular  nodules  from  eight  to  fifteen  inches  in  diame- 
ter. It  is  not  probable  that  any  large  depositee  of  coal  will  be  found 
in  this  stratum  of  shale,  inasmuch  as  the  conglomerate  beds  of  forma- 
tion XII  appear,  with  only  few  exceptions,  to  underlie  the  lower- 
most workable  coal  bed  in  all  the  coal  basins  of  our  state — but  as  a 
depository  of  ore  it  merits  close  investigation.  This  stratum  is  well 
exposed  on  the  Loyalhanna  near  Youngstown,  and  also  on  the  Cone1- 
maugh  above  Blairsville.  At  the  former  place  its  beds  are  red  and 
blue,  well  laminated  and  compact,  and  dip  at  an  angle  of  ten  degrees, 
nearly  due  west.  The  thickness  here  from  approximate  measure- 
ments, that  were  made,  must  be  nearly  ninety  feet.  At  the  latter 
place  it  is  much  thinner,  and  of  a  prevailing  purple  or  red  color. 

SANDSTONE  AND  CONGLOMERATE  OF  FORMATION  XII. 

Running  parallel  with  the  preceding  and  resting  upon  it,  we  find, 
on  the  western  flank  of  the  Chesnut  ridge,  an  important  and  conspi- 
cuous stratum,  forming  the  true  margin  of  all  our  coal  basins.  Here 
k  dips  towards  the  west,  under  the  coal  measures  at  the  base  of  the 
Chesnut  ridge.  It  is  a  true  conglomerate,  particularly  in  the  krtver 
part.     The  pebbles  are  of  white  quartz,  sometimes  disposed  in  bands, 
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bvt  at  other  times  forming  a  very  coarse  conglomerate,  excessively 
hard,  which  has  a  glazed  appearance.  On  the  Chesnot  ridge,  oppo- 
site to  Uniontown,  it  is  well  exposed,  its  outcrop  forming  a  ledge 
about  thirty  feet  in  height.  It  dips  at  an  angle  of  thirty-five  degrees, 
in  a  direction  west,  twenty-five  degrees  north.  It  must  be  recollected 
that  only  the  lower  part  of  this  stratum  is  a  true  conglomerate,  and 
as  we. follow  it  north,  this  portion  of  the  stratum  seems  to  be  less  per* 
foctly  developed.  On  the  Loyalhanna,  where  the  formation  is  easily 
recognized  by  its  position  in  regard  to  the  fossiliferous  limestone,  it 
shows  litde  of  the  conglomerate  character,  being  a  coarse  white  sand- 
stone.  At  Mount  Pleasant  it  was  not  seen  in  place.  Pursuing  it  to- 
wards the  south-west,  it  appears  to  increase  in  thickness,  until  we  cross 
the  Virginia  line. 

FORMATION  XUJ— COAL  MEASURES. 

V 

No.  I.  Colored  shales  with  Coal  six  feet  thick  and  Iron  or*. 

At  the  bottom  of  the  true  coal  measures,  the  first  distinctly  marked 
sub-division  of  the  strata,  is  a  thick  bed  of  shale.  It  is  generally  soft 
and  usually  highly  colored,  being  red,  black  and  yellow  in  various 
shades.  It  contains  both  iron  ore  and  coal.  At  Cool  Spring  fur- 
nace, ore  of  good  quality  has  been  obtained  from  it,  and  Etna  fur- 
nace, one  mile  east  of  Connellsville,  is  also  supplied  with  ore  from  the 
same  stratum,  which  has  been  worked  for  twenty  years,  and  gives 
every  indication  of  containing  an  almost  inexhaustible  supply. 

4  At  the  former  place  a  seam  of  coal  has  been  opened  at  several 
points,  and  is  estimated  to  be  about  six  feet  in  thickness.  It  appear* 
to  be  of  good  quality,  and  lies  in  the  lower  part  of  this  shale  stratum* 
It  is  accompanied  by  bands  of  ore.  Near  Ypungmanstown,  two 
and  a  half  miles  north  of  the  Loyalhanna,  a  seam  of  coal  has  been 
opened  on  the  property  of  W.  Johnston,  Esq.,  which,  from  several 
features  about  it,  is  probably  the  same  with  the  one  above  described ; 
if  not,- it  occupies  very  nearly  the  same  position.  It  is  near  the  sum- 
mit of  the  first  or  western  most  ridge  of  the  mountain,  is  six  feet  thick, 
and  is  probably  accompanied  by  ore,  although  no  excavations  have 
been  made  for  that  mineral. 

This  stratum,  from  its  well  marked  position  and  Valuable  contents, 
is  worthy  of  a  detailed  examination  throughout  its  whole  extent,  and 
in  the  future  operations  of  the  survey,  will  receive  its  tine  proportion 
of  research. 
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No.  II.  Write  Sandstone. 

Along  the  summit  of  the  western  ridge  of  the  mountain,  called  the 
Chesnut  ridge,  there  can  be  traced  a  thick  stratum  of  sandstone,  dip- 
ping with  a  regular  inclination  to  the  west,  twenty-five  degrees  north. 
The  outcrop  of  this  rock  forms,  in  many  places,  a  steep  ledge  thirty 
feet  in  height.  It  is  a  solid  and  generally  fine-grained  sandstone,  ad- 
mits of  being  readily  dressed,  and  splits  into  well-shaped  prismatic 
blocks.  Sometimes  it  crumbles,  on  exposure,  into  a  beautiful  white 
sand.  The  general  color  of  the  stratum  is  yellowish  white  ;  it  is 
also  seen  brown,  redr  or  with  spots  of  a  peculiar  rosy  tinge.  The 
lines  indicating  the  laminae  of  deposition,  are  generally  very  evident, 
and  the  lower  portions  are  sometimes  a  conglomerate  in  thin  and  ir- 
regular bands.  These  bands  are  composed  of  white  quartz  pebbles 
of  small  size.  This  stratum,  apart  from  its  thickness  and  extent,  is 
important,  as  pointing  to  the  principal  position  of  the  iron  ore  so 
abundantly  distributed  along  this  ridge,  and  which  lies  chiefly  beneath 
it  and  above  the  main  conglomerate  or  formation  XII.  It  is  well  ex- 
posed on  Chesnut  ridge,  opposite  to  Uniontown;  also  at  other  points 
in  the  same  chain,  ad  at  the  gap  of  the  Youghiogheny  and  opposite 
Mount  Pleasant,  and  on  the  Lojalhanna,  where  it  abounds  in  impres- 
sions of  lepidodendra,  sigillaria,  and  other  plants  common  in  the  coal 
measures. 

No.  III.  Shale~Coal  three  feet  thick-^-Iron  ore. 

Overlying  the  white  sandstone,  there  rests  a  heavy  bed  of  shale  of 
the  variegated  appearance,  quite  usual  in  the.  lower  shales  of  this  sec- 
tion of  the  basin,  whose  thickness,  though  obviously  considerable, 
was  not  determined,  through  want  of  a  favorable  place  for  making 
the  measurement.  This  shale,  like  the  other  similar  beds  of  the 
mountain,  contains  coal  and  ore,  but  the  principal  imbedding  stratum 
of  the  latter  mineral,  is  the  shale  (No.  I,)  already  mentioned,  between 
the  white  sandstone  ledge  and  the  conglomerate.  At  Cool  Spring 
furnace,  three  and  a  half  miles  north-east  of  Uniontown,  a  coal  seam 
about  three  feet  thick  shows  itself  in  this  stratum.  This  has  not 
been  mined,  but  iron  ore  of  good  quality  has  been  obtained  from  the 
yellow  and  black  shale  above  it. 
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No*  IV.  Sandstone. 

This  stratum  in  its  upper  part  consists  of  layers  of  sandstone  sepa- 
rated by  shale,  which  is  yellow  and  black,  very  soft  and  full  of  veg- 
etable impressions.  The  layers  of  sandstone  are  hard  and  fine- 
grained, usually  from  three  to  six  inches  in  thickness,  and  gradually 
become  more' numerous  and  close  together,  as  we  pass  towards  the 
bottom  of  the  mass,  until  a  compact  rock  presents  itself.  These  thin 
beds  are  often  broken  and  contorted  in  a  singular  manner. 

No.  V.  Shale, 

Ascending,  we  pass  from  the  upper  layers  of  the  preceding  stratum, 
by  a  gradual  transition  into  a  bed  of  shale,  resembling  the  shales  of 
the  open  country,  west  of  the  base  of  the  mountain.  It  is  soft  and 
imperfectly  laminated,  and  like  the  other  shales  described,  of  several 
colors,  being  brown,  black  and  yellow.  Thickness,  one  hundred 
feet. 

No.  VI.  Sandstone,  100  feet  thick. 

Surmounting  the  shale  just  mentioned,  in  the  part  of  the  moun- 
tain that  lies  to  the  south-west  of  the  Chesnut  ridge,  (called  Laurel 
hill  on  the  map,)  and  which  is  here  much  elevated,  and  contains  the 
strata  better'  developed  than  the  north-eastern  portion  of  the  ridge, 
we  find  a  sandstone  of  some  thickness.  The  rock  in  the  upper  part 
is  coarse  and  brown,  that  in  the  lower  part  occurs  in  layers  very 
hard  and  tolerably  fine-grained.  The  thickness  of  this  rock  cannot 
be  less  than  two  hundred  feet.  It  was  identified  only  on  the  south- 
western section  of  the  Chesnut  ridge,  where  it  is  inclined  at  an  angle 
of  twenty  degrees,  dipping  nearly  due  west.  .  "   •    .     > 

No.  VII.  Shale  with  layers  of  Sandstonje-— Coal. 

i 

-  The  next  sub-division  of  the  series  is  a  bed  of  shale,  with  layers 
of  sandstone*  It  appears  to  be  of  considerable  thickness.  These 
layers,  from  one  to  four  inches  in  thickness,  consist  of  a  yellow 
fine-grained  sandstone.  The  shale  is  yellow  and  black,  constituting 
the  principal  part  of  the  bed  as  far  as  hitherto  determined.  At  sev- 
eral points  along  the  base  of  the  mountain,  there  are  decided  indica- 
tions of  the  existence  of  beds  of  coal  in  this  stratum ;  indeed,  in  a  few 
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places  these  have  been  opened.  .They  are  unquestionably  seams 
that  are  situated  below  the  Pittsburg  series,  rising  and  cropping  out 
along  this  line.  This  part  of  the  country  is  still  so  covered  with 
forest,  and  the  excavations  are  so  limited,  that  it  is  impossible  to  see 
the  accompanying  strata,  and  consequently  to  determine  the  precise 
situation  of  these  seams ;  but  there  is  at  present  gck>d  reason  to  believe 
that  two  of  them  are  contained  in  this  bed  of  shale  and  sandstone. 

On  the  farm  of  Mr.  Woods,  in  Union  township,  Fayette  county, 
at  the  base  of.  the  mountain,  a  ^coal  seam  is  found  dipping  westward 
at  an  angle  of  eighteen  degrees,  in  apparently  the  above  mentioned 
sandstone.  It  is  about  four  feet  thick,  but  the  accompanying  strata 
are  not  disuernable,  except  where  the  following  section  is  exposed: 

Soil,  -  -  -  -  -  2  feet. 

Shale,  yellow,  -  •  4     «* 

Coal,  impure,  -  -  -  -  1     •«         • 

Shale,  blue  and  friable,  -  -      2     " 

*  Coal  compact,  -  -  •  -  4    " 

,  About  one  hundred  yards  west  of  -this  exposure,  on  the  same  ridge, 
we  encounter  evidences  of  another  coal  seam,  which  has  not  yet  been 
opened.  About  one  mile  south  of  this  place,  a  drift  has  been  made 
into  a  bed  of  coal,  which  we  have  good  grounds  for  believing  is  the 
same  as  the  one  here  mentioned.  This  place  is  just  at  the  foot  of 
the  mountain,  and  on  the  east  side  of  a  low  ridge,  which  shows 
shale  and  slaty  sandstone  dipping  west,  and  overlying  the  coal. 
There  are  also  indications  of  another  vein,  observing  the'  same  dis- 
tance above  the  first,  zs  exists  between  the  small  seam  noticed  in  the 
section  and  its  companion. 

r 

About  one-fourth  of  a  mile  west,  the  Pittsburg  seam  presents 
itself,'  exhibiting  a  noble  bed  of  coal,  nine  feet  in  thickness. 

In  Derry  township,  Westmoreland  county,  about  three  miles 
north  of  Youngstown,  a  seam  of  coal  has  been  opened  on  the  farm 
of  —  Knoll,  presenting  features  which  give  us  reason  to  believe 
it  to  be  a  continuation  of  the  bed  above  referred  to,  as  belonging  to 
the  present  sub-division  of  the  strata.  It  can  be  traced  for  some  dis- 
tance on  a  low  ridge,  about  one  mile  from  the  mountain,  and  is  work- 
ed  in  several  drifts.  It  measures  five  feet  in  thickness,  yields  coal 
of  good  quality,  and  exhibits  just  over  it,  layers  of  shale  and  slaty 
sandstone,  though  imperfectly  exposed. 
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About  six  miles  west  of  Mount  Pleasant,  in  Westmoreland  county, 
there  are  numerous  salt  works  on  the  Big  Sewickly  creek,  which  are 
supplied  with  fuel  from  a  coal  seam,  whose  jiresence  in  this  position 
can  only  be  accounted  for  by  supposing  it  to  be  one  of  the  inferior 
beds  thrown  up  in  the  line  of  an  anticlinal  axis,  which  passes  in  this 
vicinity.  This  bed  is  five  feet  thick,  with  brown  shale  above  and 
below  it,  and  is  worked  for  the  use  of  the  salt  wells  and  steam  mills 
adjacent.  Salt  water  has  been  found  here  at  the  depth  of  one  hun- 
dred and  thirty  feet  Both  to  the  east  and  the  west,  a  thicker  bed, 
being  the  same  with  the  main  Pittsburg  seam,  is  extensively  mined. 

The  coal  seam,  which,  for  the  sake  of  precision,  I  denominate  the 
Pittsburg  seam,  is  found  about  three  miles  west  of  the  creek,  and 
two  and  a  half  miles  east  of  it. 

At  Middletown,  in  Fayette  county,  near  the  line  of  the  anticlinal 
axis  before  mentioned,  there  is  exposed  a  bed  of  coal  three  feet  in 
thickness,  at  an  elevation  of  about  thirty  feet  above  the  Red  Stone 
creek.  Overlying  it,  are  brown  and  black  shales  andVa  [slaty  sand- 
stone. Judging  from  a  hasty  examination,  this  bed  must  lie  beneath 
the  Pittsburg  strata,  and  probably  be  identical  with  the  one  above 
described. 

No.  VIII.  Sandstone. 

On  the  western  slope  of  the  hills  which  we  first  meet  in  the  as- 
cent of  the  Chesnut  ridge,  and  which  form  the  first  bench  or  terrace 
on  the  flank  of  the  mountain,  the  only  rock  seen  in  place,  is  a  slaty 
sandstone  of  a  brown  color.  It  is  hard  and  coarse-grained,  occurs  in 
layers  from  six  to  eight  inches  thick,  which  increase  in  number  and 
thickness  towards  the  lower  part  of  the  stratum.  It  is  very  indis- 
tinctly exposed,  being  covered  with  soil,  vegetation  and  the  debris 
from  the  more  elevated  rocks  of  the  mountain.  This  stratum  was 
principally  noticed  at  Uniontown;  but  in  other  situations,  the  rock 
immediately  at  the  base  of  the  mountain,  is  so  similar  to  it  in  many 
respects,  that  it  is  not  practicable  to  distinguish  them. 

Our  principal  object  in  the  explorations  during  the* past  season, 
being  to  ascertam  the  nature  and  contents  of  the  strata  which  com- 
pose the  valley  of  the  Monongahela,  as  far  eastward  as  the  base  of 
Chesnut  ridge,  our  examinations  of  the  mountain  were  necessarily 
very  general.  From  a  deficiency  of  time,  which  another  season  will 
remedy,  we  were  only  enabled  to  investigate  minutely  a  few  points, 
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namely:  opposite  Uniontown,  on  the  National  road,  at  the  gap  of  the 
Youghiogheny,  opposite  Mount  Pleasant,  on  the  Loyalhanna,  near 
Youngmanstown,  and  on  tlie  Conemaugh,  above  Blairsville. 

Along  the  western  base  of  the  ridge,  the  Pittsburg  series  rises  to 
the  surface,  the  coal  No:  seen  in  place  on  the  Allegheny  river,  be- 
ing in  many  places  from  half  a  mile  to  two  miles  from  the  mountain. 
It  is  by  no  means  easy,  however,  to  distinguish  the  other  strata  asso- 
ciated with  it.  From  the  Youghiogheny  to  the  State  line  in  a  south- 
-western  direction,  there  may  be  seen  a  depression  or  narrow  valley 
running  along  the  foot  of  the  mountain.  Immediately  west  of 
this  little  basin*  or  valley,  there  rises*  displaying  along  its  eastern 
slope  one  or  two  low  steps  or  terraces,  a  long  anticlinal  elevation  of 
considerable  breadth  but  no  great  height.  It. can  be  traced  north  of 
the  Youghiogheny,  but  in  that  direction  gradually  becomes  less  dis- 
tinct. This  valley  was  most  probably  formed  originally  by  the  scoop- 
ing action  of  the  retreating  waters,  as  they  precipitated  themselves 
down  the  western  flank  of  the  mountain,  rushing  with  enormous 
momentum  over  the  soft  shales  that  so  largely  compose  this  lower 
stratum  of  the  coal  measures.  Its  existence,  interesting  as  a  subject 
for  geological  speculation,  is  rendered  additionally  important  by  the 
impediments  it  offers,  in  the  present  state  of  the  surface  of  the  coun- 
try, to  our  ascertaining  all  the  strata  which  lie  immediately  beneath 
the  great  Pittsburg  coal  seam,  and  which  necessarily  reach  the  sur- 
face along  this  belt  of  country,  at  the  base  of  the  mountain.  The 
foregoing  account  of  this  lower  part  of  the  series  is,  however,  tolera- 
bly complete,  and  I  entertain  a  confident  hope  that  the  explorations 
of  the  next  season  in  the  same  district  will  leave  nothing  of  practical 
or  scientific  interest  connected  with  these  rocks  undetermined.  By 
employing  the  more  ample  data  which  we  are  collecting  along  the 
western  base  of  Ghesnut  ridge,  to  interpret  the  stratification  of  the  far 
less  distinctly  developed  basin  that  lies  along  the  eastern  base  of  the 
same  mountain,  we  shall  be  able  to  clear  up  much  existing  obscurity 
in  our  knowledge  and  add  materially  to  the  usefulness  of  future  explo- 
rations in  that  quarter. 
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PITTSBURG  SERIES. 


Commencing  at  the  level  of  the  Ohio  river  at  Pittsburg,  and  em* 
bracing  in  the  ascending  order  all  the  strata,  to  the  uppermost  in 
the  series  as  far  as  they  have  yet  been  identified. 

No.  1.  Red  akd  Blub  Calcabbous  Shale. 


• 


At  Pittsburg  we  find  at  the  base  of  the  hills  which  overlook  the 
city,  a  bed  of  variegated  calcareous  shale,  of  a  peculiar  mottled  ap- 
pearance, its  lower  portion  reaching  down  nearly,  if  not  quite  to 
the  brink  of  the  Ohio  river.  This  shale  we  make  the  first  in  oar 
enumeration  of  the  strata  which  compose  the  valley  of  the  Monon- 
gahela.  At  the  month  of  Sawmill  run,  and  at  several  other  places  in 
that  vicinity*  a  bed  of  sandstone  is  seen  just  rising  above  the  water 
level,  probably  the  upper  part  of  a  thick  deposite ;  but  as  it  has  not 
yet  been  observed  in  other  places,  and  no  opportunity  for  its  further 
examination  has  been  thus  far  afforded,  it  is  omitted  for  the  present, 
and  considered  as  belonging  to  the  strata  beneath  the  present  series. 
The  shale  above  mentioned  is  a  bed  of  considerable  thickness  ;  it 
consists  of  two  varieties,  one  blue  and  the  other  a  bright  purple  ox 
red,  irregularly  intermixed  in  spots,  blotches  and  bands.  The  blue 
variety  lies  sometimes  in  continuous  layers.  It  is  soft  and  calcare- 
ous, sometimes  without  any  regular  cleavage,  and  exists  throughout 
as  a  rather  homogeneous  mass,  very  frhble  and  easily  crumbled  by 
the  weather.  Dispersed  through  it,  are  numerous  calcareo-ferrugt- 
nons  concretions,  lying  in  irregular  layers,  and  occasionally  so  abun- 
dant as  to  constitute  a  considerable  part  of  die  whole  bed.  They 
are  of  all  sizes,  more  or  less  ferruginous  and  excessively  hard.-— 
Some  minute  fossils  have  been  detected  in  this  stratum,  but  it  is  gen- 
erally not  fossiliferous.  The  quantity  of  calcareous  matter  diffused 
through  the  shale  is  such,  in  fact,  as  to  warrant  our  considering  it  an 
impure  marl.  From  Pittsburg  it  may  be  traced  along  the  western 
bank  of  the  Allegheny  river  to  some  distance  above  Sharpsburg,  rising 
as  it  extends  northward  in  conformity  with  the  general  slight  south- 
western dip  of  the  strata.  On  Thompson's  run,  a  branch  of  Turtle 
creek,  fourteen  miles  east  of  Pittsburg,  it  is  met  with  at  nearly  the 
same  elevation  as  at  that  city,  forming  the  base  of  the  hills.  Being 
at  the  bottom  of  the  series  as  hereabouts  exposed,  it  is  only  within 
confined  limits,  restricted  to  the  lowest  parts  of  the  central  district  of 
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the  coal  basin,  that  this  stratum  is  exhibited.  Back  from  the  rivers 
it  conceals  itself  beneath  the  hills,  and  most  finally  crop  but  upon  the 
surface  (if  it  does  not  thin  away)  towards  both  the  south-eastern  and 
northern  sides  of  the  basin,  where  we  hope  that  extended  researches 
will  identify  it  and  trace  its  position. 

No.  II,  Coal. 

Resting  on  the  above,  is  a  thin  seam  of  coal,  varying  in  its  thick- 
ness from  six. to  eighteen  inches,  and  of  good  quality,  and  though  a 
narrow  band,  ranging  over  a  considerable,  perhaps  even  an  extensive 
area  of  country.  It  is  hard,  black  and  brilliant  It  is  well  displayed 
in  contact  with  the  preceding  stratum  at  the  base  of  the  hills  in  the 
immediate  vicinity  of  Pittsburg,  and  was .  detected  by  us  also  in  In- 
diana township,  Allegheny  county,  and  in  Franklin  township,  West- 
moreland county.  It  probably  crops  out  towards  the  north  and  east, 
with  the  other  members  of  the  series,  but  its  thinness  renders  it  diffi- 
cult to  trace  it  by  any  indications  of  its  own  on  the  surface.  One 
foot  is  about  its  average  thickness. 

No.  III.  Limestone. 

This  is  the  highest  fossiliferous  limestone  met  with,  in  the  Monon- 
gahela  valley.  It  is  a  dark  grey  or  black  limestone ;  when  first  ex- 
posed is  extremely  hard,  effervesces  freely  when  treated  with  an  acid, 
and  is  remarkable  for  the  abundance,  though  not  the  variety  of  the 
fossils  diffused  through  it.  These  are  principally  bivalves,  species 
of.  productus,  leptena,  terebratula,  (fee.  Joints  of  encrini  are  also 
very  abundant,  from  one-sixteenth  to  one-half  an  inch  in  diameter, 
the  column  being  composed  of  crystallized  carbonate  of  lime,  which 
has  a  brilliant  appearance  when  freshly  broken.  Another  very  abun- 
dant and  characteristic  fossil  is  a  species  of  orthecera,  from  one-half 
to  two  inches  in  size,  often  abundant  on  the  surface  of  the  rock. 
Ammonites  have  also  been  found  in  it.  When  exposed  near  the 
base  of  the  hill,  this  stratum  forms  a  shelf  above  the  small  coal  bed; 
it  is  of  a  brownish  grey  color,  and  outward  slaty  structure.  If  ju- 
diciously selected  it  will  make  a  good  lime,  and  has  been  used  for 
the  purpose  on  the  Mechanics9  and  Farmers'  turnpike  at  Pittsburg. 
Iii  company  with  the  preceding  strata,  it  rises  to  .the  north  along  the 
margin  of  the  Allegheny  river.  It  has  been  detected  by  us  in  Indi- 
ana, Wilkins  and  Versailles  townships,  Allegheny  county,  and  in 
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Washington  and  Unity  townships,  Westmoreland  county,  and  en 
the  Kiskiminetas,  Mow  Saltsborg.     Thickness  about  two  feet 

No.  IV.  Olive  Slate  and  Buff  Colored  Shalb. 

The  next  stratum  ascending,  is  a  heavy  deposite,  consisting  of 
shale,  passing  into  slate,  with  sandstone  layers.  The  lower  portion 
is  a  soft  shale  of  a  drab  or  yellowish  color,  regularly  laminated,  and 
decomposing  into  a  stiff  clay.  Nodules  or  concretions  of  compact, 
fine-grained  and  tolerable  pure  limestone  are  dispersed  through  it.  It 
passes  into  a  heavy  slate,  of  a  blue,  yellow  and  black  color.  It  is 
slightly  micaceous,  contains  a  good  deal  of  sand,  and  splits  into 
plates,  somewhat  resembling  roofing  slate.  Upon  this,  in  some 
places,  there  is  a  thick  bed  of  slaty  sandstone,  passing  gradually  into 
a  smooth  slate.  The  sandstone  layers  are  sometimes  very  compact 
and  heavy,  at  others  separated  by  bands  of  shale.  The  dark  colored 
portions  of  the  stratum,  are  generally  fine-grained,  have  a  ready  cleav- 
age, and  contain  impressions  of  plants.  Plates  may  be  obtained 
two  feet  square,  beautifully  marked  with  these  remains  of  an  ancient 
vegetation.  These  are  not  found  in  the  hard  siliceous  upper  layers. 
The  whole  mass  may  sometimes  be  observed,  divided  in  a  vertical 
direction  by  joints,  which  separate  it  into  prismatic  blocks  and  im- 
part a  picturesque  appearance  to  the  exposed  portions*  Layers  of 
calcareo-ferruginous  concretions  are  found  running  parallel  to  the 
cleavage.  They  are  generally  round  and  rough  or  knotty  on  the 
surface,  and  from  two  to  four  inches  in  diameter. 

The  upper  part  of  this  bed,  immediately  beneath  the  overlying 
stratum,  differs  frequently  in  appearance  from  the  rest.  It  is  much 
softer,  red  or  yellow  in  color,  and  slightly  ferruginous.  The  hard 
siliceous  portions  afford  an  abundant  supply  of  good  flagstones. 
The  dark  black  bands  have  been  mistaken  for  the  soft  shale  accom- 
panying the  coal. 

This  member  of  the  series  may  be  traced  generally  along  the 
water  courses  throughout  Allegheny  county,  and  is  exposed  in  Unity 
and  Franklin  townships,  Westmoreland  county,  and  Connelsville 
township,  Fayette  county. 

Thickness  by  estimation — one  hundred  feet 
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No.  V,  Grey  Sandstone— Building  Stone. 

-  Upon  the  above,  there  rests  a  valuable  and  important  deposite  of 
sandstone.  The  lower  portion  is  very  solid  and  compact,  affording 
an  excellent  material  for  building  and  differing  from  the  upper,  which 
is  generally  too  slaty  and  broken  to  be  used  for  this  purpose.  The 
prevailing  color  is,  a  light  grey,  with  a  yellowish  tinge  $  in  other 
places  it  is  brown  and  brownish  green.  It  varies  in  composition  as 
much  as  in  color,  but  generally  admits  of  being  easily  dressed,  and 
of  being  readily  split  into  prismatic  blocks.  Some  portions  are  re- 
markably micaceous,  in  others  the  mica  is  entirely  wanting.  Occa- 
sionally, it  is  not  fit  for  masonry,  being  too  friable,  and  crumbling  too 
freely  on  -exposure  to  the  atmosphere,  in  consequence,  chiefly,  of  its 
containing  in  these  cases,  a  considerable  proportion  of  clay.  In  this 
rock,  the  lines  of  deposition  are  very  manifest,  forming  beautiful 
curves  and  accurately  representing  the  eddying  currents,  by  which 
the  fine  sand  was  originally  deposited.  These  are  most  evident, 
where  a  brown  layer  interposes  itself  in  the  lighter  colored  rock.— 
Imbedded  in  the  lower  parts  of  the  mass,  are  great  quantities  of  peb- 
bles, which  differ  in  color  and  composition  from  the  material  of  the 
surrounding  sandstone;  they  consist,  generally,  of  a  drab  or  a  bluish 
colored  clay  of  a  fine  texture,  and  contain  minute  specks  of  mica ; 
they  are  from  one  to  fifteen  inches  in  diameter,  but  always  rounded, 
and  apparently  water  worn.  The  question  of  their  origin  suggests 
some  interesting  enquiries,  but  I  shall  for  the  present  waive  all  mat* 
ters.of  mere  hypothesis. 

The  lower  part  of  the  stratum  contains  also  thin  seams  of  vegeta- 
ble remains.  These  fill  the  joinings  of  the  layers,  and  are  composed 
of  black  carbonized  matter,  which,  in  some  instances,  assume  the 
condition  of  a  pure  coal.  They  are  slaty,  friable,  and  emit  a  bitu- 
minous odor,  when  freshly  Woken*  These  impressions  are  gene- 
rally so  interlaced  and  compact  together,  that  it  is  difficult  to  dis- 
tinguish their  forms ;  now  and  then,  however,  distinct  figures  are 
traceable  from  six  to  eight  inches  broad,  and  also  curved  stems  of 
considerable  thickness. 

In  many  situations,  this  rock  is  soft,  crumbly  and  granular,  con- 
sisting of  rounded  grains  of  sand,  of  a  dark  green  and  sometimes  a 
brown  color,  passing  into  a  ferruginous  reddish  tint.  This  change 
of  color  depends  upon  the  quantity  of  iron  present  in  the  rock,  and 
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the  stage  of  decomposition  to  which  it  has  arrived.  The  grains  are 
of  pare  white  quartz,  evidently  water-worn  and  united  by  a  calcare- 
ous cement,  particularly  in  the  green  and  brown  varieties.  In  the 
former,  some  minute  fossil  univalve  shells  have  been  detected. 

This  rock  is  sometimes  met  with,  in  a  state  of  complete  decom- 
position in  the  form  of  a  coarse  sand.  Certain  layers  are  yellow, 
others  bright  red,  with  intervening  layers  of  gray  sandstone,  which, 
by  their  containing  but  little  iron,  have  resisted  decomposition.  In 
these  cases,  the  thin  flakes  of  the  vegetable  remains  have  been  re- 
placed by  layers  of  black  clay  and  sand.  The  rock  in  this  state  is 
too  friable  to  admit  of  being  transported.  The  upper  part  of  the 
main  stratum  into  which  the  preceding  passes,  is  generally  very 
schistose,  with  irregular  laminations,  and  presents  a  broken,  shattered 
appearance.  It  is  sometimes  very  full  of  nodules,  which  are  chiefly 
coneretions  of  an  impure  iron  ore.  This  stratum  affords  an  abun- 
dant supply  of  building  stone  to  the  city  of  Pittsburg.  The  sand- 
stone employed  in  the  construction  of  the  new  Court-house,  the 
Western  Penitentiary,  and  other  public  buildings,  and  also  some 
private  edifices,  belongs  to  this  member  of  the  series.  It  is  quarried 
in  many  places  on  the  Monongahela,  along  whose  banks  it  can 
readily  be  traced,  until  it  sinks  below  the  water  level  of  the  country, 
along  with  the  other  strata  situated  below  the  Pittsburg  coal.  Me- 
dium thickness  seventy  feet. 

No.  VL  Shale. 

This  is  a  bed  of  red  and  marly  shale,  internally  blue  and  mottled, 
resting  on  the  schistose  part  of  the  preceding  stratum,  and  forming 
in  the  hill  sides  a  well-defined  belt  of  a  bnght  red  or  purple  color. 
It  is  in  general  imperfectly  laminated,  slightly  calcareous  and  con- 
tains traces  of  fossil  shells.  It  is  not  exposed  on  the  hills  immedi- 
ately around  Pittsburg,  but  may  be  observed  on  the  level,  or  slightly 
undulating  flat  upon  which  East  Liberty  is  situated.  It  extends 
widely  through  Allegheny  county.  The  thickness  averages  twelve 
feet. 

No.  VII.  Shale  and  Slaty  Sandstone. 
« 
The  next,  in  order,  is  a  thin  and  inconspicuous  bed,  yet  suffi- 
ciently different  from  the  accompanying  strata  to  claim  for  it  a 
separate  recognition.    It  consists  of  blue  or  yellowish  green  slate, 
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marked  with  ferruginous  decolorations,  and  contains  layers  of  sand- 
stone. When  these  predominate,  it  is  a  coarse  slaty  sandstone. 
Ten  feet. 

i  j 

No;  VIII.  Limestone. 

This  is  the  first  or  lowest  of  the  non-fossiliferous  beds  of  lime- 
stone  beneath  the  Pittsburg  coal  seam.  It  is  a  well-defined  stratum 
consisting  of  a  hard,  yellowish  or  buff  colored  limestone,  jointed  into 
square  blocks.  It  effervesces  freely,  gives  out  an  argillaceous  odor, 
and  is  marked  with  transparent  specks  of  crystallized  carbonate  of 
lime.  It  probably  contains  too  much  oxide  of  iron  and  argillaceous 
matter  to  yield  a  good  lime.  For  weight  and  hardness  it  is  quite 
remarkable.  Although  frequently  exposed  along  the  hill  sides,  it  is 
hot  easy  to  trace  this  stratum,  as  it  is  very  apt  to  be  covered  up  by 
the  matter  from  the  overtying  shales^    Thickness  three  feet. 

No.  IX.  Red  and  Blue  Shale. 

« 

Reposing  in  immediate  contact  with  the  preceding,  we  observe  a 
bed  of  red  and  blue  shale,  distinguished  by  its  want  of  tenacity,  its 
bright' colors  and  smooth  cleavage.  The  red  and  blue  portions  are 
irregularly  intermixed.  This  is  one  of  the  colored  shales  which 
give  the  red  and  variegated  appearance  to  the  lower  part  of  this  se- 
ries and  maybe  met  with  on  the  sides  of  the  hills  and  ravines, 
throughout  Allegheny  and  the  northern  part  of  Westmoreland  coun- 
ties. Around  East  Liberty,  this  and  the  next  stratum  are  found  on 
the  surface  of  the  remarkable  fiat  on  which  that  suburb  is  situated,  in 
many  places  decomposed  and  forming  a  red  soil.  Thickness  four 
feet. 

No.  X.  Buff  Colored  Shale. 

Along  the  escarpement  of  the  hills  where  the  strata  have  been  laid 
bare  by  slides  or  artificial  excavations,  we  meet  with  a  smooth  face 
of  compact  and  well  laminated  shale  of  a  light  yellow  and  buff  color 
This  shale  so  greatly  resembles  in  appearance  some  of  the  other  beds, 
that  it  can  only  be  identified  by  its  relative  position  to  the  accom- 
panying strata.  The  surface  is  frequently  white  from  infiltrations  of 
carbonate  of  lime,  and  in  other  places  is  tinged  brown  with  ferrugi- 
nous stains.     Thickness  eighteen  feet. 
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No.  XI.  Yellow  and  Puhple  Shale. 

We  have  next  a  bed  of  variegated  shale  extending  to  the  bottom 
of  the  next  limestone.  The* lower  part  is  frequently  of  a  dark  pur- 
ple color,  and  is  very  soft  and  not  well  laminated.  The  prevailing 
color  is  yellow.  It  is  frequently  exposed  on  the  sides  of  the  runs 
and  water  courses.  Calcareous  nodules  are  scattered  through  it, 
sometimes  constituting  the  largest  portion  of  the  stratum.  Thickness 
ten  feeU 

No.  XII.  Limestone. 

Upon  the  preceding,  is  a  thin  bed  of  limestone,  resembling  No. 
Tin  in  appearance  and  composition.  Blocks  of  it  are  frequently 
scattered  along  the  base  of  the  hills,  having  fallen  down  from  the 
washing  away  of  the  underlying  bed  of  shale.    Thickness  two  feet 

No.  XIII.  Red  and  Yellow  Shale. 

The  next  stratum  is  a  bed  of  red  and  yellow  shale.  It  varies 
much  in  composition,  but  preserves  its  variegated  character.  It  is 
soft  and  friable  and  contains  a  few  calcareous  nodules.  Thickness 
twelve  feet. 

No.  XIV.  Limestone. 

Over  this  rests  a  conspicuous  and  widely  expanded'  bed  of  lime* 
stone  of  moderate  thickness;  owing  to  the  presence  of  the  oxide  of 
iron,  it  is  yellow  on  the  surface,  though  internally  its  color  is  dark 
blue.  It  breaks  off  in  square  or  oblong  blocks,  which  are  hard  and 
heavy.  Portions  of  it  might,  perhaps,  receive  a  good  polish,  and 
experiments  to  ascertain  this  point  will  be  made.  By  the  decompo- 
sition of  the  underlying  shales,  it  is  often  found  tumbled  down  at  the 
base  of  the  high  hills  which  enclose  the  Monongahela  and  Youghio- 
gheny  rivers,  along  whose  shores  its  fragments  are  frequently  abun- 
dant.    Thickness  from  three  to  five  feet. 

No.  XV.  Shale  and  Sandstone. 

Surmounting  the  last  limestone,  there  occurs  a  thick  and  important 
deposite  of  shale  and  sandstone  somewhat  variable  as  to  its  compo- 
sition, which  extends  up  to  the  next  bed  of  limestone  or  that  which 
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underlies  the  main  Pittsburg  ceal  seam.  It  may  in  almost  ail  cases 
be  seen  where  the *  coal  itself  is  exposed,  generally  in  the  character  of 
a  grey  slate,  well  laminated  with  interspersed  sandstone  layers,  vary- 
ing from  a  few  inches  to  several  feet  in  thickness,  and  separated 
by  soft  bands  of  shale.  The  upper  part  of  this  stratum  adjacent  to 
th*  limestone  is  frequently  very  soft  and  friable,  abounding  in  calca- 
reous nodules,  irregularly  dispersed  throughout  the  mass.  Occa- 
sionally, but  not  very  often,  the  sandstone  layers  increase  in  number 
and  thickness,  with  a  corresponding  diminution  of  the  shales,  giving 
rise  to  a: sandstone  sufficiently  compact  to  be  employed  in  building. 
It  is  quarried  for  this  purpose  ia  the  vicinity  of  Pittsburgh  though 
more  usually  its  principal  useful  application  is  in  supplying  much 
excellent  flagstone,  which  it  readily  affords  of  large  size  and  very 
smoolh  surface.  This  stratum  extends  through  the  valley  of  the 
Monongahela,  from  the  foot  of  Chesnut  ridge  to  the  western  boundary 
of  the  State,  obeying  the  general  inclination  of  the  accompanying 
strata,  and  exposed  in  corresponding  situations*  The  sandstone  layers 
very  frequently  exhibit  "ripple  marks,"  disposed  with  great  regular- 
ity, showing  that  the  rock  was  deposited  from  a  rather  gentle  current 
and  probably  in  a  shallow  sea.  Impressions  of  arundinaceous  plants 
are  not  uncommon,  ,•  Thickness,  by  estimation,  thirty  feet. 

No..  XVI.  Limestone. 

*  • 

Resting  on  the  above,  and  immediately  underlying  the  Pittsburg 
coal  seam,  is  a  bed  of  limestone  of  characteristic  appearance  and  re- 
markable for  the  regularity  with  which  it  accompanies  the  coal.  It 
consists  of  bjue  and  black  limestone  in  layers  from  six  to  ten  in  num- 
ber, separated  by  shale.  One  of  these  layers  is  generally  found  im- 
mediately under  the. coal  seam,  succeeded  by  the  principal  body  of 
the  shale,  beneath  which  are  the  remaining  layers  of  limestone  in  a 
close  and  continuous  stratum.  These  layers  are  from  one  to  two  and 
a  half  feet  in  thickness  and  vary,  in  their  color,  which  is  generally 
dark  blue,  though  at  other  times  it  is  a  deep  black,  in  which  case 
the  rock  is  ferruginous,  and  gives  out  a  bituminous  odour.  When 
there  is  a  deficiency  of  calcareous  matter,  the  upper  layer  adjacent  to 
the  coal  seam  is  wanting,  and  its  place  is  supplied  by  a  layer  of  ex- 
cessively hard  calcareous  nodules  called.  "  nigger  heads"  by  the  mi- 
ners, and  which  are  imbedded  in  the  usually  intervening  shale.  In 
the;  northern  pan  of  the  district  this  shale  is  of  a*  light  yellow  and 
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brown  color,  is  slightly  calcareous  and  contains  some  ferruginous 
concretions.  In  the  eastern  part  of  the  district,  along  the*  base  of 
Chesnut  ridge,  it  is  distinguished  as  one  principal  depository  of  the 
▼aluable  iron  ore  for  which  that  belt  of  country  is  deservedly  noted. 
Like  many  of  the  other  strata  of  the  series,  it  appears  to  augeaent  in 
thickness  and  particularly  in  its  ferruginous  character  as  we  advansr 
sooth  and  south-east  It  is  chiefly  along  the  eastern  outcrop  of  the 
Pittsburg  coal  seam,  that  we  are  to  look  for  valuable  depositee  of  •**» 
ore.  Thus,  in  George  and  Union  townships,  in  Fayette  county, 
large  quantities  of  admirable  ore  are  obtained  from  this  stratum* 

It  underlies  the  coal  which  is  here  of  increased  thickness.  The 
ore  is  of  the  variety  properly  called  an  argillaceous  protocarbonate  of 
iron,  distributed  in  layers  throughout  the  shales.  There  are  three  of 
these  layers  in  close  proximity  in  many  places  ;  the  first,  called  the 
blue  stone,  is  about  two  feet  below  the  coal  and  separated  from  the 
next,  the  masses  of  which  are  smaller  in  size,  by  clay  or  crumbling 
shale  from  one  to  two  feet  in  thickness.  Under  ibis  is  the  third 
layer  or  bed,  of  still  smaller  nodules,  separated  from  the  former  by 
two  feet  of  shale.  Ore  has  been  found  in  this  stratum  in  various 
neighborhoods. 

Instead  of  the  black  and  crumbling  shale  dividing  the  lower  layers 
of  limestone,  we  sometimes  witness  a  layer  of  coal  one  foot  thick. 
This  is  the  case  at  Brownsville  and  Connellsville.  Its  true  character 
and  composition  may  be  ascertained  from  a  comparison  of  sections 
taken  near  Pittsburg,  Canonsburg,  Williamsport,  Limetown,  M'Kees* 
port,  Elizabethtown,  Brownsville,  Connellsville,  Blairsville,  and  other 
points  throughout  the  district  explored.  Average  thickness  of  the 
whole  stratum  twenty-five  feet  .  ' 

No*  XVII.     Coal — Pittsburg  Seam. 

Resting  on  the  great  limestone  bed,  we  find  the  important  coal 
seam,  from  which  the  city  of  Pittsburg  and  its  environs  are  supplied 
with  this  indispensable  mineral,  and  which  may,  therefore,  by  way 
of  distinction,  be  entitled  the  Pittsburg  seam.  It  is  probably  the 
most  important  and  extensively  accessible  seam  of  coal  in  our  west- 
ern coal  measures.  The  examinations  of  the  season  have  shown 
that  it  spreads  uninterruptedly  over  the  whole  valley  of  the  Af  onon~ 
gahela,  from  the  base  of  the  Chesnut  ridge  to  the  western  boundary 
of  the  State,  if  not  to  the  Ohio  river.     The  critical  investigation  of 
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Otis  bed  and  its  accompanying  ores,  is  highly  interesting,  and  leads 
to  some  curious  and  striking  geological  inferences.  The  uniform 
■disposition  of  vegetable  matter  over  so  extensive  a  tract  of  ocean,  is 
In  itself  a  geological  fact,  richly  worthy  of  consideration,  by  any  in- 
telligent mindv  while  the  regularity  with  which  it  maintains  its  char* 
afcteristic  features,  is  not  less  remarkable,  or  less  likely  to  inspire  us 
with  curiosity  to  know  more  of  the  mighty  operations  of  nature,  dur* 
i&g  the  earlier  conditions  of  the  earth's  ever  changing  surface. 

It  consists  of  three  parts,  first  the  majn  breast  of  coal,  and  above 
Ads  a  layer  of  clay,  and  over  this  again  a  bed  of  coal,  forming  the 
roof.    The  former  of  these  rests  upon  the  limestone,  from  which  it 
is  separated  generally  by  a  few  inches  of  blue  clay  or  decomposed 
shale:    It  is  from  five  and  a  half  to  eight  feet  in  thickness,  affording 
eoal  of  the  purest  and  best  kind.    In  the  neighborhood  of  Pittsburg, 
the  lower  part  of  this  mass  for  about  one  foot  in  depth,  abounds  ia 
thin  seams  of  pyritous  shale,  and  is  hence  rejected  by  the  miners. 
Above  this  part  of  the  seam,  there  is  the  stratum  of  blue  or  black 
elay-shale,  dividing  it  from  die  coal  roof.    It  is  hard  and  compact 
when  first  dtfg  out,  but  on  exposure  to  the  atmosphere  crumbles  down 
into  a  soft  clay*    It  is  generally  free  from  gritty  particles  and  with  * 
similar  layer  in  the  coal  next  the  roof,  it  has  been  advantageously 
ns&d  in  the  manufacture  of  fine  bricks.    Above  it  is  the  roof  coal, 
consisting  of  a  bed  of  coal  with  shale  intermixed  in  numerous  thin 
layers*    Towards  the  bottom  this  Is  a  band. of  true  coal  from  one  to 
two  feet  thick ;  the  higher  layers  are  generally  thin.     The  coal,  in 
this  part  of  the  seam,  is  in  itself  of  good  quality,  but  the  expense  of 
separating  it  from  the  accompanying  slate  is  generally  too  great  to 
justify  the  attempt*    Hence  the  miners  along  the  Moaongahela,  con- 
tent themselves  with  extracting  the  lower  division,  leaving  the  re- 
mainder to  form  the  roof  of  their  drifts.    In  Allegheny  county  the 
main  breast  varies  from  five  to  six  feet  in  thickness,  but  as  we  ascend 
,  the  Monongahela  and  approach  near  the  Chesnut  ridge,  it  enlarges 
much,  yielding  in  some  places  from  eight  to  nine  and  a  half  feet  of 
pure  and  compact  coaL     The  quantity  of  pyrites  in  the  clay  and 
^hale  accompanying  the  coal,  is  very  considerable;  these  kyers  rea- 
dily crumble,  and  when  exposed  to  the  atmosphere  are  generally  co- 
vered with  copperas,  produced  by  the  chemical  action  upon  the  sul- 
phuret  of  iron.    These  natural  incrustations  of  copperas  are  very  com- 
mon throughout  the  district. :  In  many  instances,  the  coal  of  the  roof 
has  been  precipitated  by  a  slipping  of  the.  bili  side  npon  the  lower 
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part  of  the  seam*  in  which  case  the  latter  has  often  taken  fire  from 
the  heat  evolved  by  the  chemical  decomposition  Just  mentioned.— 
This  has  occurred  particularly  at  the  mouth  of  the  Bedstone  creek, 
in  Fayette  county*  where  the  overlying  shale,  has  been  baked  and 
reddened  by  the  combustion.  The  shale  and  clay  of  the  upper  part 
of  the  seam,  abound  in  easts  and  impressions  of  plants,  many  of 
which  are  very  beautiful. 

In  tracing  this  seam  of  coal,  it  was  an  object  from  the  commence* 
ment,  to  ascertain  the  dip  and  range  of  sp  important  a  deposit*,  but 
we  were  soon  made  aware,  that  this  could  only  be  accomplished  by 
a  series  of  accurate  measurements  of  the  height  of  the  coal  itself, 
and  the  adjacent  strata  at  different  points  throughout  the  country.—* 
From  the  peculiar  character  of  the  region,  a  knowledge  of  the  dip  is 
of  litde  use  for  this  purpose,  being  generally  affected,  if  not  produc- 
ed by  the  manner  in  which  the  incumbent  strata  have  been  cot 
through  at  the  time  of  the  original  denudation  of  the  country.  The 
measurements  whieh  were  made  for  this  purpose  were  merely  ex- 
perimental, and  their  completion  may  be  more  properly  left  to  a  later 
stage  of  the  survey.  Enough  was  developed  to  render  it  highly  pro- 
bable that  this  bed  observes  a  nearly  horizontal  position,  dipping  very 
slightly  to  the  south-west,  with  undulations  running  through  it,  from 
north- east  to  south-west  parallel  to  the  axis  of  the  Chesnut  ridge,  and 
affording  a  miniature  representation  of  what  has  taken  place  on  a 
larger  scale  along  the  south-eastern  side  of  the  whole  coal  field,  near 
the  Allegheny  mountain.  Over  the  most  considerable  of  the  lines 
of  elevation,  the  only  one  which  has  yot  been  minutely  examined, 
the  upper  beds  of  coal  have  been  swept  away,  and  the  inferior  strata 
exposed.  The  anticlinal  axis  alluded  to,  runs  parallel  to  the  western 
base  of  the  Chesnut  ridge,  keeping  usually  within  about  seven  miles 
of  it.  It  may  be  seen  about  four  miles  west  of  Greensburg,  West- 
moreland county  ;  passing  thence  south-west,  it  may  be  detected  a 
few  miles  west  of  Mount  Pleasant  and  Connellsville;  three  miles  west 
of  Uniontown,  Fayette  county,  and  in  the  vicinity  of  Mount  Morris, 
Greene  county.  East  of  this  line  a  few  miles,  the  coal  resumes  its 
western  dip,  and  is  found  regularly  cropping  out  along  the  base  of  the 
Chesnut  ridge,  particularly  near  Uniontown,  Connellsville,  Mount 
Pleasant  and  Youngmanstown.  Its  northern  outcrop  is  believed  to  be 
about  five  miles  north  of  Pittsburg,  passing  through  the  northern  parts 
of  Westmoreland  county,  and  that  part  of  Beaver  which  lies  south  of 
the  Ohio  river.    As  we  approach  the  Kiakimihetas,  the  coal  is  found 
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on  the  summit  of  the  highest  hills,  and  the  lower  members  of\tHe 
series  begin  there  to  make  their  appearance.  Whether  the  PittrtQKg 
coal  seam  extends  north  of  the  Kiskiminetas  is  not  known,  as  -nd  j#«- 
aminations  have  yet  been  made  in  that  district.  Its  extension  Jn  that 
direction  is  not,  however,  probable,  for  the  coal  seams  at  SaltstttWg, 
Leeehburg  and  other  places  on  the  river,,  belong  to  the  strata  beldw 
the  Pittsburg  series.  rnuaj -» 

A  more  full  account  of  this  inexhaustible  bed  will  appeal  rifrSJr 
tfinai  detailed  report,  where  all  its  Geological  relations  and  its'de^th 
below  the  surface  of  the  country,  at  almost  every  point  as  ascer&tWeti 
by  measurement  and  calculation,  can  be  exhibited  by  the  aid  of  draw- 
ings and  Geological  jnnps. 

No.  XVIII.  Shale. 

C7    ih 

Reposing  directly  upon  the  coal  seam,  we  observe  a  bed  ©f/ skate 
passing  generally,  but  not  always  into  the  overlying  sabdslot*. 
The  line  separating  it  and  the  roof-coal  is  usually  well  defined!  aiin 
the  neighborhood  of  Pittsburg,  where  it  forms  in  connexion  witta  the 
next  member  of  the  series- — the  summits  of  the  hills,  we^tfiiiisfrit  -a 
brown  friable  and  compact  shale  of  a  ferruginous  appearand.  r>;In 
common  with  other  strata,  it  is  composed  of  a  mixture  of vsandijaifad 
clay,  the  shale  enclosing  sandstone  layers  of  greater  or  less^bicknefls, 
which  increasing  as  we  ascend,  in  nnmber  and  size,  pass^radttally 
into  a  compact  sandstone*.  In  the  northern  part  of  the  di^lriei^-this 
stratum  is  remarkable  for  the  quantity  of  mica  that  it  contain*,  ,whieh 
causes  the  sandstone  layers  to  split  into  large  slabs,  with -^glittering 
micaceous  surface  and  imparts  to  them  at  the  same  time  ajcorniattitag 
texture.  In  other  situations  it  abounds  in  vegetable  imprefetions,* ap- 
parently the  stems  of  arundinaceous  plants,  &c.  Verynffeoiiently, 
particularly  in  the  lower  part,  it  is  a  very  soft  brown  and  btaekfchafe, 
reatlily  disintregating  and  '  has  a  spiintry  fracture,  breaking:  skSVihi 
long,  thin  prismatic  fragments  like  the  splinters  of  degtyingowond. 
The  surface  is  often  covered  with  an  efflorescence,  a  jterfeo&^hiofa 
is  copperas.  There  are  two  varieties  of  this  encrusting  platter^  Jfae 
first,  a  salt  of  a  pure  white  color  in  delicate  crystals,  a^:a,igr&e*ish 
yellow  mass,  into  which. the  former  passes,  by  longegi&jtpa^iirefito 
the  atmosphere. 

In  Fayette  county,  it  contains  a  thick  bed  of  compact,  dis- 
tinctly laminated  black  shale,  resembling  in  the  harder  parts,  a  roof- 
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ing  slate ;  the  other  layers  are  very  soft  and  black.  This  includes  a 
layer  of  coal  one  foot  thick.  Similar  bands,  from  one  to  several 
inches  in  thickness,  are  often  observed  running  irregularly  thioagh 
it  Iron  ore  in  small  quantity  is  not  rare  in  it,  either  dispersed  in 
irregular  nodules  or  in  thin  layers.  The  most  considerable  deposite 
of  this  kinfl,  hitherto  observed,  is  in  ConneltsviUe  township,  Fayette 
county,  where  it  imbeds  two  layers  of  argillaceous  ore,  the  upper- 
most a  band  of  blue  nodules,  each  from  one  to  two  feet  broad  and 
four  inches  thick.  The  whole  stratum  varies  much  in  its  dimensions, 
being  in  some  places  very  thick,  and  in  others  only  from  five  to  ten 
feet.    It  may,  however,  be  estimated  at  thirty  feet  average  thickness. 

No.  XIX.  Sandstone.  .    . 

At  various  places  along  the  M onongahela,  for  example :  in  the  vi- 
cinity of  Brownsville,  and  higher  up  the  river,  we  behold  a  heavy  bed 
of  sandstone  testing  on  the  preceding.  It  is  in  general,  a  grey  slaty 
sandstone,  alternating  with  layers  of  brown  and  black  shale.  It  va- 
ries much  in  compactness  and  thickness.  Frequently  it  can  be  ob- 
served from  a  great  distance  forming  white  ledges  along  the  hill  sides 
and  the  banks  of  the  larger  streams.  In  the  southern  part  of  the 
district  we  find  it  in  its  greatest  development,  being  there  frequently 
quarried  as  a  building  stone.  Quarries  of  this  rock  are  opened  at 
Williamsport,  on  the  M onongahela,  and  at  several  other  points.  Some 
layers  of  the  stratum  afford  a  fine  stone  of  a  light  gray  and  yellow 
color,  but  of  variable  texture.  Others  are  full  of  ferruginous  concre- 
tions which  render  these  bands  difficult  to  dress.  Carbonized  remains 
of  the  ancient  vegetation  of  the  coal  are  not  uncommon  in  this  stratum, 
but  no  other  fossils  have  been  observed.  On  the  steep  banks  of  the 
river  and  in  other  situations,  particularly  at  the  mouth  of  Ten  Mile 
creek,  and  for  some  distance  lower  down  the  M onongahela,  the  sand- 
stone appears  to  rest  immediately  upon  the  coal.  Such  appearances 
are  not  unfrequently  caused  by  slides,  which  bring  down  the  heavy 
sandstone  shelf,  over  the  soft  and  yielding  beds  of  the  intervening 
shale.  It  is  not  improbable,  however,  that  No.  XVIII  is  sometimes 
wanting,  and  that  the  present  stratum  is  to  be  found  in  contact  with 
the  Pittsburg  coal  seam.    Average  thickness,  twenty-five  feet. 


101 


No.  XX.  ShaXtE. 

.  Directly  over  the  sandstone  there  lies  a  stratum  of  yellow  and 
brown  shale,  imperfectly  laminated  with  layers  of  sandstone,  alter- 
nating in  it.  One  portion  of  this  rock  is  sometimes  a  tough  and 
hard  slate  of  a  greyish  color,  containing  grains  of  pure  quartz.— 
When  soft,  it  is  frequently  pressed  down  upon  the  underlying  sand- 
stone, whose  cavities  and  fractures  it  fills  in  a  singular  manner  with 
a  mass  of  ferruginous  clay,^shale,  and  sometimes  impure  coal.  No 
part  of  this  stratum  seems  fit  for  building  purposes.  Thickness, 
twenty  feet. 

No.  XXI.  The  Great  Limestone  Deposits. 

This  is  the  most  extensive  and  valuable  calcareous  deposite  in  die 
▼alley  of  the  Monongahela  or  any  where  else  in  the  western  counties 
of  the  State,  for  the  limestone  beneath  the  Pittsburg  coal  is  compara- 
tively thin  and  of  little  importance  as  a  source  of  lime  for  masonry 
or  agriculture.  This  ample  stratum,  however,  affords  an  inexhaus- 
tible supply  wherever  it  is  exposed  in  any  part  of  the  district.  From 
the  vicinity  of  Pittsburg  to  the  southern  State  line,  and  from  Chesnut 
ridge  to  the  Ohio  river,  it  may  be  traced  continuously,  either  on  the 
summits  of  the  hills,  or  what  is  more  frequent,  forming  shelves  or  na- 
tural pavements  along  the  beds  of  the  smaller  streams.  It  is  a  non- 
fossiUferous  deposite,  no  fossils  having  been  hitherto  found  imbedded 
in  it,  notwithstanding  the  frequency  with  which  it  has  been  examined 
in  tracing  its  range  through  the  country.  The  variation  in  the  thick- 
ness and  particularly  in  the  composition  of  this  stratum  is  remarka- 
ble. It  consists  of  numerous  beds  of  limestone  separated  by  thin 
seams  of  shale.  These  beds  are  sometimes  in  contact,  at  others  they 
include  thin  layers  of  shale  from  one  to  eight  feet  in  thickness*  In- 
stead, however,  of  these  partings  of  shale,  we  occasionally  meet  with 
dividing  bands  consisting  of  a  sandstone  which  is  calcareous,  effer- 
vescing slightly  with  acids,  and  passing  sometimes  insensibly  into 
the  limestone.  The  limestone  itself,  is  generally  of  a  blue  color  of 
various  shades,  is  excessively  hard  and  breaks  with  a  semi-conchoi- 
dal  fracture.  At  other  times  the  layers  are  black  or  light  yellow, 
and  contain  transparent  specks  of  crystallized  carbonate  of  lime.  The 
latter  variety  is  frequently  very  beautiful,  and  apparently  hard  enough 
and  fine  enough  in  texture  to  receive  a  good  polish.    If  so,  it  would 
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make  a  handsome  ornamental  marble,  although  the  thinness  of  the 
layers  would  interfere  with  its  extensive  use  for  architectural  purposes. 
The  black  kind  is  very  hard,  of  a  slaty  structure,  and  gives  out  a  foeted 
of  bituminous  odour  when  bruised  or  struck.  This  kind  is  generally 
fqund  in  contact  with  the  interposed  black  shale.  In  some  instances 
it  passes  insensibly  into  it,  when  the  shale  becomes  a  black  calcare- 
ous slate,  splitting  readily  into  smooth  plates  and  effervescing  freely 
when  touched  with  an  acid.  Most  generally  the  shale  is  very  soft,  of 
a  deep  blue  or  yellow  color,  imperfectly  laminated,  and  decomposing 
readily  into  a  soft  clay.  Not  unfrequently,  it  contains  layers  of  cal- 
careous nodules.  Occasionally,  it  is  very  soft  and  black,  resembling 
the  outcrop  of  a  coal  seam.  In  the  southern  part  of  the  district,  in- 
stead of  shale,  we  find  two  thin  layers  of  coal  separating  the  limestone 
beds.  The  largest  of  these  is  two  and  a  half  feet  thick,  and  has  been 
opened  in  several  places  as  a  coal  seam.  Over  what  extent  of  coun- 
try it  will  prove  to  be  continuous,  must  be  determined  by  future  ob- 
servations. The  coal  is  of  a  good  quality,  very  hard,  breaks  into 
lamellar  fragments,  and  is  separated  from  the  layers  of  hard  limestone 
by  only  a  few  inches  of  black  slate.  This  band  of  coal  has  the  ap- 
pearance of  being  compressed  by  the  limestone.  By  way  of  distin- 
guishing it,  we  may  entitle  it  the  limestone  coal  seam.  The  other 
band  embraced  by  the  limestone,  is  about  one  foot  thick.  It  is  pro- 
bable that  several  thin  seams  of  coal  of  a  few  inches  in  thickness 
would  be  observed  in  this  stratum,  if  the  crumbling  nature  of  the 
dividing  shale  did  not  tend  to  conceal  them.  In  these  shaly  partings 
we  sometimes  meet  with  layers  of  limestone,  in  nodules  of  a  large 
size  and  regular  form,  as  if  in  these  portions  of  the  deposite,  there 
had  not  entered  quite  enough  of  calcareous  matter  to  produce  a  con- 
tinuous bed  of  limestone.  The  consideration  of  these  appearances, 
would,  if  we  had  space  for  the  discussion,  throw  some  curious  light 
on  the  original  formation  of  this  important  stratum. 

This  well  characterized  member  of  the  series  is  readily  recognized, 
and  is  very  generally  exposed  in  the  ravines  and  hill  sides,  but  being 
a  rather  variable  mass  as  regards  its  minuter  features,  it  is  by  no 
means  easy  to  ascertain  in  every  case,  its  precise  composition.  The 
quarries  established  in  it,  are  generally  mere  strippings  of  the  upper 
layers.  Such  is  the  case  with  those  in  Wilkins  and  Monongahela 
townships,  Allegheny  county,  where  the  rock  seems  to  thin  off  to- 
wards its  northern  outcrop.  An  idea  of  the  manner  in  which  it  va- 
ries, may  be  obtained  from  the  following  sections : 
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Section  taken  at  Brown's  run,  near  Germantown,  Fayette  county* 

1.  Hard  blue  limestone  in  layers,  18  feet. 

2.  Blue  and  black  shale,     '«  15 

3.  Limestone  and  calcareous  shale,  5 

4.  Coal,  2£  feet  with  one  foot  of  black  slate  beneath,  3£ 

5.  Hard  blue  limestone,  .5 

6.  Sandstone  in  layers,  10 

7.  Slate,  upper  part  soft,  lower  black  and  laminated,  3 
■     8.  Hard  blue  limestone  in  layers,  6 

Whole  thickness  65 £  feet,  65j 


^Section  measured  Kit  the  south  branch  of  Ten  Mile  creek,  near 

Jefferson,  in,  Greene  county. 

1.  Limestone  in  layers,  12  feet. 

2.  Shale,  soft  and  blue,  full  of  calcareous  nodules,  4 

3.  Grey  sandstone  layers,  1 

4.  Limestone  in  layers,  7 
-5.  Calcareous  sandstone,  passing  into  the  limestone,  7 
6.  Blue  limestone  in  layers,  20 

Thickness,  51  feet,  51 


Section  at  Brownsville*  in  Fayette  county. 


1. 

Limestone,  hard,  in  layers, 

25  feet  by 

estimation 

2. 

Shale,  black, 

5 

3. 

Sandstone,  slaty, 

18 

4. 

Black  calcareous  slate,  regularly 
ted, 

lamina- 

8 

• 

5. 

Limestone,  slaty, 

\ 

6 

6. 

Hard  blue  limestone, 

10 

Thickness,  72  fee**  72 

It  is  not,  however,  in  every  part  of  the  district,  that  this  deposite 
•attains  this  full  developement.  In  Allegheny,  and  the  northern  part 
of  Westmoreland  county,  it  is  met  with,  covering  the  highest  hills 
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with  its  lower  layers.  These  are  sometimes  seen  capping  the  insula- 
ted summits  of  the  hills,  and  forming  a  natural  pavement,  completely 
detached  from  the  surrounding  strata.  Advancing  towards  the  south, 
we  find  it  gradually  sinking  under  the  hill  tops,  and  showing  itself 
lower  down  on  the  sides  of  the  creeks  and  small  streams,  and  be- 
coming at  the  same  time  thicker. 

Along  the  western  base  of  the  Ghesnut  ridge,  this  stratum  rises  to 
the  surface,  with. a  gentle  inclination,  in  company  with  the  other 
members  of  the  series,  being  well  exposed  on  the  Loyalharma  and 
Toughiogheny  rivers. 

Appearing  as  it  does  on  the  Ohio  river,  at  Wheeling,  it  is  not  im- 
probable that  this  is  the  same  bed  of  limestone  described  by  Dr. 
Heildreth,  as  No.  XXIV,  in  the  first  annual  report  of  the  Geological 
survey  of  Ohio/    This  description  applies  to  it  very  exactly. 

There  are  but  few  of  the  streams  or  even  small  runs  emptying  into 
the  Monongahela,  from  Elizabethtown  to  the  Virginia  line,  along 
which  this  stratum  is  not  well  exposed,  its  beds  either  forming  a  series 
of  horizontal  steps  or  platforms  in  the  smaller  water  courses,  or  steep 
and  smooth  escarpments  on  the  hill  sides.  On  its  almost  incalculable 
value  to  the  agriculture  of  our  south* western  counties,  I  need  not 
dwell,  but  I  cannot  refrain  expressing  a  sincere  regret  that  the  im- 
portance of  lime  as  a  fertilizer,  should  continue  to  be  so  much  over- 
looked. It  is  proper  in  this  place  to  observe  that  the  shales  between 
the  limestone  beds  themselves,  are  frequently  very  calcareous,  and 
are  consequently,  m  many  cases*  a  genuine  mark,  both  as  respects 
their  composition  and  their  agency  upon  the  soil* 

No.  XXIL  Shalb. 

Resting  on  the  upper  part  of  the  preceding  limestone,  there  usually 
occurs  a  thin,  but  well  marked  bed  of  shale,  of  varying  thickness. 
The  predominant  colors  are  blue  and  yellow,  and  k  is  soft  and  in> 
perfectly  laminated.  A  bed  of  coal  one  foot  thick  has  been  detected 
in  it,  but  this  is  not  continuous.     Thickness  ten  feet. 

No.  XXIII.  Flaggy  Sandstonb. 

The  next  rock  in  order  is  an  important  bed  of  sandstone  distin- 
guished by  its  slaty  and  thinly  laminated  structure,  in  consequence  of 
which  it  affords  at*  abundant  supply  ef  beautiful  flagstone.    It  is  well 


105 

exposed  at  the  town  of  Brownsville.  The  flags  are  obtained  by 
splitting  the  rock  with  wedges,  and  can  be  procured  of  any  size  from 
the  thickness  of  one-fouith  of  an  inch  to  one  foot  or  more.  It  owes 
its  slaty  structure  and  ready  cleavage  to  the  abundance  of  mica  dis- 
tributed in  thin  sheets  through  it.  It.  is  generally  fine-grained  and  of 
a  light  grey  color.  Good  flagstones  are  obtained  from  it  at  Browns- 
ville and  other  places.  The  flaggy  structure  being  owing  to  the  ac- 
cidental presence  of  mica— when  this  ingredient  is  wanting  or  defi- 
cient in  quantity,  the  rock  then  becomes  a  compact  sandstone,  and 
the  lower  part  is  sometimes  quarried  as  a  building  stone.  Vegetable 
impressions  abound  in  it  in  some  localities.  Its  general  thickness  is 
about  fifteen  feet 

No.  XXIV.  Shale. 

Over  the  above  we  find  a  bed  of  shale,  generally  of  a  brown  or 
yellow  color,  and  often  containing  vegetable  impressions.  This 
stratum  has  not  every  where  been  recognized ;  the  overlying  limestone 
next  to  be  described,  sometimes  resting  on  the  preceding  sandstone* 

No.  XXV.  UrpiR  Limestone. 

This  is  a  deposite  of  limestone,  similar  in  character  to  the  great 
deposite,  No.  XXI,  but  of  less  thickness  and  greater  uniformity  of 
composition.  It  consists  of  five  or  more  layers  of  hard  blue  lime- 
stone, separated  by  a  parting  of  shale,  which  is  generally  four  feet 
thick,  and  which  contains  calcareous  nodules  and  in  one  instance  a 
layer  of  coal  about  one  foot  in  thickness.  Thickness  of  the  whole 
mass  about  eight  feet.  t 

No.  XXVI.  Sandstone  and  Shale. 

We  come  next  to  a  very  important  but  variable  bed  of  sandstone 
and  shale.  In  Greene  county  it  is  a  solid  bed  of  sandstone,  of  a  light 
grey  color,  and  is  generally  coarse-grained*  In  other  parts  of  the 
district  the  sandstone  is  in  thin  layers,  from  one  inch  to  two  feet  in 
thickness,  separated  by  soft  yellow  and  brown  seams,  of  shale.— 
When  the  arenaceous  layers  are  abundant,  the  stratum  is  a  true 
sandstone,  but  when  deficient,  it  passes  into  a  bed  of  shale,  the  change 
depending  upon  the  greater  or  lees  quantity  of  sandy  particles  present 
in  the  mass. 
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There  is  some  reason  to  beliere  that  this  stratum  contains  a  seam 
of  coal  three  feet  in  thickness,  which  may  probably  be  the  one  seen 
at  Brownsville*  at  Lime  town  and  at  Elizabeth  town,  and  which  occurs 
at  various  points  upon  the  hills  in  the  northern  part  of  Washington 
county.  The  precise  situation  of  this  seam  we  have  not  yet  been 
able  satisfactorily  to  determine,  nor  has  it  been  possible,  indeed,  to 
ascertain  whether  it  is  not  identical  with  the  limestone  coal  seam  just 
mentioned.  This  stratum  is  very  little  exposed,  in  many  places  the 
shale  being  easily  buried  by  the  fallen  materials  of  the  hill  sides.  In 
the  eastern  part  of  Greene  county,  this  coal  is  not  seen ;  there  the 
stratum  is  a  thick  bed  of  alternating  sandstone  and  shale,  and  is  well 
exposed  beneath  the  upper  coal  seam,  to  be  mentioned  presently. 
Owing  to  its  occurring  frequently  in  regularly  divided  layers,  from  a 
*  few  inches  to  many  feet  in  thickness,  it  can  be  obtained  in  handsome 
flags,  which  are  of  a  light  grey  color,  are  slightly  micaceous  and 
easily  worked.     Thickness  thirty-five  feet. 

No.  XXVII.  Shale. 

This  underlies  generally  the  upper  coal  seam  to  be  next  alluded  to, 
but  sometimes  it  is  very  thin  or  even  entirely  wanting.  It  is  a  soft 
yellow  shale,  full  of  calcareous  concretions,  and  the  upper  part  adja- 
cent to  the  coal  is  frequently  converted  by  the  weather  into  a  soft  blue 
clay.     Thickness  five  feet. 

No.  XXVIII.  Coai.. 

We  have  now  arrived  at  a  seam  of  coal,  that  for  importance  ranks 
next  to  the  Pittsburg  seam,  every  where  throughout  the  southern 
part  of  the  valley  of  the  Monongahela.  Although  affording  generally 
a  coal  of  very  excellent. quality,  it  is  not  worked  except  in  Greene 
county  and  the  adjacent  parts  of  Washington  county.  Over  the 
northern  portion  of  the  district  it  has  been  removed  from  the  surface 
by  denudation.  It  is  about  six  feet  thick  and  rests  on  the  preceding 
shale,  or,  where  that  is  absent,  on  the  underlying  sandstone.  It  is 
divided  near  its  centre  by  a  band  of  soft  shale,  which  varies  much  in 
thickness.  The  lower  part  of  the  seam  affords  the  best  coal,  and 
with  care  in  extracting  the  slate,  it  forms  an  excellent  fuel;  the  up- 
per part  is  less  pure,  and  has  a  slaty  structure  breaking  into  pieces  of 
a  prismatie  shape.  The  adjacent  slate  is  very  full  of  jpyrites,  fre- 
quently containing  large  nodules  of  that  mineral,  by  the  decompose 
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tion  of  which  copperas  is  abundantly  produced,  forming  a  coating  on 
the  surface  of  the  coal  and  the  included  shale. 

This  seam  of  coal  is  met  with  in  the  high  hills  in  the  neighborhood 
of  Brownsville,  and  also  about  two  miles  east  of  Wajneaburg,  in 
Greene  county.  Here  it  is  seen  in  the  bed  of  south  Ten  Mile  creek, 
emerging  from  beneath  the  elevated. ridge  of  country  which  extends 
through  the  centre  of  that  county,  and  forms  the  high  land  which  sep- 
arates the  tributaries  of  the  Ohio  river  from  those  creeks  which  empty 
into  the  Monongehela.  Passing  beneath  this  table  land  it  is  again 
met  with,  as  it  re-appears  on  the  western  side  of  the  county  along 
the*  south  fork  of  Wheeling  creek,  a  few  miles  from  the  State  line, 
r^rom  the  vicinity  of  Waynesburg,  it  spreads  through  the  eastern  part 
of  Greene  county,  where  it  is  worked  extensively  in  Jefferson  and 
Cumberland  townships.  This  bed  of  coal  will,  when  the  country  be- 
comes more  thickly  settled  and  better  cleared,  be  considered  a  highly 
valuable  deposite,  and  will  then  be  found  to  have  a  much  wider  range 
than  is  now  attributed  to  it. 

No.  XXIX.  Shalb. 

Overlying  the  previous  coal  seam,  we  notice  a  bed  of  brown  and 
yellow  shale.  It  is  of  great  thickness  and  seems  to  have  been  com- 
pressed by  the  superincumbent  sandstone.  On  the  south  branch  of 
Ten  Mile  creek,  it  in  some  places  becomes  very  thin,  though  even 
there  it  is  a  well  marked  stratum.  Generally,  it  is  covered  with  an 
incrustation  of  impure  copperas,  and  small  quantities  of  iron  ore  are 
sometimes  enclosed  in  it.  It  is  often  but  two  feet ,  thick,  separating 
the  coal  at  its  outcrop  from  the  overlying  sandstone.  Average  thick- 
ness ten  feet. 

No.  XXX.  Coarse  Brown  Sandstone. 

This  is  the  largest  bed  of  sandstone  belonging  to  the  tipper  part  of 
the  series.  It  is  met  with  at  Brownsville,  in  the  high  hills  on  both 
sides  df  the  river,  and  extends  thence  through  Fayette  and  Greene 
counties  to  the  State  line.  This  stratum  is  best  developed  in  Greene 
county,  where  it  extends  from  Waynesburg  eastward  to  the  river,  cap- 
ping the  highest  hills  in  the  neighborhood.  At  Brownsville,  where 
it  has  been  quarried,  it  occurs  as  a  coarse  brown  sandstone  of  a  singu- 
lar aspect,  varying  much  in  texture  and  composed  of  minute  water- 
worn  grains  of  white  quartz.    Two  varieties  of  the  rock  may  be  dis- 
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tinguished,  the  first  has  a  brown  color,  consists  of  large  grains  held  to- 
gether without  any  apparent  cement,  and  on  exposure  to  the  atmos- 
phere, crumbles  rapidly  into  a  coarse  sand  of  a  sharp  grit.  The 
other  variety  has  a  finer  grain,  is  of  a  grey  color*  and  would  make  a 
good  building  stone. 

In  Jefferson  and  Franklin  townships,  Greene  county,  where  this 
member  of  the  series  is  well  exposed,  it  forms  a  thick  and  massive 
stratum.  In  some  places  it  is  a  soft  slaty  sandstone,  externally  of  a 
yellowish  color,  but  in  other  situations  its  texture  is  coarse  and  the 
prevailing  color  a  dark  brown.  Large  blocks  of  it  are  frequently 
strewed  over  the  hills.  Occasionally  it  graduates  into  the  underlying 
shale,  but  in  general  its  inferior  surface  is  well  defined,  it  being  a  very 
compact  and  heavy  rock. 

This  stratum  in  the  northern  parts  of  its  range,  has  been  stripped 
off  from  the  surface  by  the  action  of  the  retreating  waters.  On  the 
high  hills  adjacent  to  Hillsborough,  in  Washington  county,  rounded 
boulders  of  a  coarse  sandstone  are  found,  which  have  evidently 
been  derived  from  this  stratum;  in  like  manner  in  Menallan  and  Red- 
stone townships,  in  Fayette  county,  similar  blocks  are  found,  scatter- 
ed in  large  fragments  over  the  tops  of  the  highest  hills*  Average 
thickness  thirty-five  feet. 

OF  THE  STRATA  ABOVE  THE  PITTSBURG  SERIES* 

It  is  believed  that  no  part  of  the  district  contains  rocks  superior  in 
their  order  of  stratification  to  those  just  described,  if  we  except  the 
narrow  belt  of  country  a  few  miles  in  width,  which  forms  the-  divid- 
ing land  between  the  Ohio  and  Monongahela  rivers,  and  which  ex- 
tends from  the  town  of  Washington  southward,  through  Greene 
county  to  Dunkard's  creek,  on  the  Virginia  line.  The  hills  here  are 
generally  high,  and  not  well  cleared,  affording  few  exposures  adapted 
to  minute  Geological  examinations. 

So  far  as  they  have  yet  been  investigated,  these  upper  strata  con- 
sist of  thin  beds  of  shale,  sandstone  and  limestone,  imbedding  no 
deposites  of  much  value,  excepting  iron  ore,  which  there  is  reason  to 
believe  exists  in  some  of  the  upper  shales.  When  engaged  in  this 
portion  of  our  exploration,  the  season  was  too  far  advanced  to  enable 
us  to  make  any  very  satisfactory  examinations.  I  may,  however, 
subjoin  the  following  section,  the  only  particular  enumeration  of  the 
strata  above  No.  XXX,  that  we  have  been  able  to  construct  from  ae- 
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taal  observations  and  measurement.  It  is  of  course  imperfect,  bat 
will  be  rendered  complete  in  the  detailed  investigation,  which  this  dis- 
trict will  require  hereafter. 

Sect.  31.  Shale,  blue  and  friable,  7  feet 

32.  Coal,  20  inches;  this  is  worked  in  several  places. 

33.  Shale,  blue,  with  calcareous  nodules,  3 

34.  Limestone  in  layers,  4 

35.  Shale,  soft,  blue  and  badly  laminated,  4 

36.  Limestone  in  three  layers,  4 

37.  Shale,  blue  and  yellow,  10 

38.  Sandstone,  very  slaty,  splitting  into  thin  layers,  20 

39.  Shale,  brown  and  blue,  10 

40.  Coal,  1 

41.  Shale,  brown  and  blue*  4 

42.  Sandstone,  20 

This  section  is  the  result  of  observations  made  in  Waynesburg,  in 
Greene  county. 

OF  THE  COUNTIES  NORTH  OP  THE  OHIO  RIVER. 

Transferring  our  attention  in  the  next  place,  to  that  region  of  the 
State  which  lies  north  of  the  Ohio  and  west  of  the  Allegheny  rivers, 
let  us  enter  upon  a  brief  enumeration  of  the  strata,  as  developed  in 
this  north-western  portion  of  the  basin. 

The  lateness  of  the  period  in  the  summer,  when  the  explorations 
in  this  district  were  begun,  owing  to  the  unavoidable  delay  in  pro- 
curing the  services  of  a  competent  assistant,  combined  with  the  ex- 
tent of  country  which  it  was  necessary  we  should  traverse,  in  the 
way  of  reconnoissance,  preliminary  to  a  systematic  and  detailed 
survey,  besides  certain  impediments,  incident  to  the  examination  it-r 
self,  arising  out  of  some  local  irregularities  in  the  stratification,  have 
all  conspired  to  prevent  our  arriving  at  as  complete  a  knowledge  of 
the  range  and  relative  positions  of  the  rocks  and  their  imbedd  ed 
mineral  depositee,  as  we  obtained  in  the  more  easily  explored  region  of 
the  valley  of ,  the  Monongahela.     Nevertheless,  I  am  enabled  to  pre- 
sent such  a  sketch  of  the  Geology  of  this  portion  of  the  basin,  as  will 
show  the  nature  and  situation  of  its  mineral  resources,  and  convey 
a  general  idea  of  the  progress  already  made  hi  the  exploration  ;  which, 
in  reference  to  the  State  at  Urge,  is  indeed  the  principal  objects  of 
my  annual  reports.    In  a  section  of  the  Slate  where  the  investigation 
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may  be  said  to  have  been  only  commenced,  there  are  many  local 
facts  and  numerous  and  minute  measurements  already  recorded, 
which  are  necessarily  too  incomplete  to  make  it  proper  to  refer  to 
them  at  present.  They  are  reserved  in  order  to  incorporate  them 
with  fresh  details  te  be  hereafter  collected,  when  their  utility  and 
their  important  practical  bearings,  (now  liable,  possibly,  to  misinter- 
pretation by  those  who  are  unacquainted  with  the  proper  mode  of 
tracing  the  mineral  deposites  of  an  extensive  region,)  will  justify  any 
present  delay  in  submitting  them  to  the  public. 

*  *  „ 

STRATA    OF    THE   NORTH-WESTERN    PART   OF   THE    STATE, 
WHICH  LIE  BELOW  THE  COAL  MEASURES. 

For  reasons  already  stated,  these  will  claim,  at  present,  only  a 
passing  notice.  Adopting  as  a  convenient  Geological  boundary,  the 
escarpment  facing  the  north-west,  or,  in  other  words,  the  north-west- 
ern slope  of  the  line  of  hills,  which  stretches  from  near  the  State  line, 
north  of  Warren,  south-westward  by  Meadville,'  to  the  neighborhood 
of  Sharon,  we  shall  find  the  country  included  between  that  limit  and 
Lake  Erie,  embracing  chiefly  Erie  county  and  part  of  Crawford,  to 
consist  of  strata  of  our  formations  VIII,  XI,  and  X,  but  principally 
of  those  of  formation  VIII.  Minute  research  may  possibly  enable 
us  to  detect  hereafter,  in  the  thiii  seam  of  arenaceous  limestone  found 
near  the  base  of  these  hills,  at  Meadville,  evidence  of  its  being  .the 
final  thinning  away  of  formation  XI,  already  described,  as  exposed 
along  the  south-eastern  side  of  the  basin  on  the  flank  of  Ghesnut 
ridge.  The  line  of  hills  above  traced,  marks  the  extreme  north- 
western margin  of  our  great  bituminous  coal  field,  being  capped  by 
the  conglomerate  of  formation  XII,  generally  the  immediate  sub- 
stratum of  the  coal  measures.  The  inferior  destructibility  of  this 
roek,  compared  with  the  softer  ones  between  it  and  the  lake,  by 
causing  a  less  degree  of  denudation  of  its  surface  by  the  retreating 
waters,  is  the  reason  of  its  forming  the  edge  of  the  table  land  upon 
which  all  the  coal  reposes,  in  a  very  gentle  inclination  to  the  south 
or  south-east. 

The  easily  decomposed  shales  and  argillaceous  sandstones  of  for- 
mation VIII,  have  furnished  much  fertile  soil  to  parts  of  Erie,  Craw- 
ford, and  the  adjoining  counties.  Thin  bands  of  more  or  less  pure 
limestone,  occasionally  imbedded  in  this  formation,  deserve  to  be 
especially  examined,  in  order  to  learn  their  true  range  and  position, 
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'and  to  detect  any  possible  connection  they  may  have  with  the  valua- 
ble deposites  of  calcareous  marl,  so  abundant  in  some  of  the  low 
grounds  of  this  region,  Pymatuning  and  Conneaut  swamps  for  exam- 
ple. An  attention  to  whatever  may  bring  to  light,  in  these  localities, 
the  existence  of  so  useful  a  fertilizing  material,. roust  be  important  to 
the  practical  objects  of  the  survey,  and  will  influence*  in  part,  our 
future  researches  in  this  region. 

Approaching  the  base  of  the  chain  of  hills,  capped  by  formation 
XII,  we  meet  with  slates  occupying  a  rather  higher  place  in  the  series/ 
which,  judging  from  many  of  their  external  features,  seem  to  be  re- 
ferable to  formation  IX,  and  a  portion  of  them,  probably  to  formation 
X.  There  is  a  difficulty  in  defining,  at  least  at  present,  the  respective 
limits  of  these  three  formations,  or  indeed  in  establishing  unequivo- 
cally the  separate  existence  of  the  two  last.  In  truth,  strong  doubts 
may  be  started,  whether  the  alternation  everywhere  more  or  less  ob- 
servable between  formations  VIII  and  XI,  and  also  IX  and  X,  may 
not  comprise,  in  the  part  of  the  State  now  before  us,  nearly  the  entire 
mass  of  this  portion  of  the  series,  implying  a  more  intimate  blending 
of  the  several  materials,  as  they  reached  this  part  of  the  bed  of  the 
ancient  sea,  than  took  place  in  districts  more  to  the  south-east,  where 
they  have  been  separately  super-imposed. 

A  reference  to  the  stratification,  as  we  behold  it  in  the  vicinity  of 
Meadville,  will  tend  to  convey  a  tolerably  exact  conception  of  the 
nature  of  the  beds  of  rock  which  occupy  the  four  hundred  feet  of 
depth  below  the  base  of  the  conglomerate  stratum,  (formation  XII,) 
which  there  caps  the  hills,  forming  part  of  the  general  margin  of  the 
coal  field. 

These  hills,  oh  the  north  and  south  of  the  town,  are  at  their  great- 
est elevation,  four  hundred  and  eighty-eight  feet  above  the  bottom  of 
the  canal,  and  expose  the  upper  strata  especially,  with  some  degree 
of  distinctness.  The  lower  ones  are  not  so  continuously  exhibited 
to  view,  making  it  more  difficult  to  determine  their  true  order  of 
succession. 

Near  the  level  of  the  canal,  the  beds  are  of  brown  slate  and  sand- 
stone, and  over  this  we  find  a  thin  bed  of  clayey  shale,  then  the  sand- 
stone repeated,  and  then  another  layer  of  red  and  grey  shale,  two  or 
three  feet  thick.  Near  the  outcrop  of  this  bed  of  clayey  shale,  a 
spring  issues  near  its  upper  surface,  encrusting  all  the  rocks  beneath 
it  with  a  coating  of  carbonate  of  lime,  At  a  higher  level  are  seen  thin 
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beds  of  caleareous  shale,  some  of  which  abound  in  fossil  shells  and 
other  organic  remains.  From  this  shale  to  the  height  of  one  hundred 
and  fifty  feet,  occur  alternations  of  coarse,  brown  sandstone,  and 
thinly  laminated  bluish  slates,  and  flaggy  olive  sandstones  and  olive 
slates.  At  that  height  we  meet  a  bed  of  blue  shale  four  feet  thick, 
and  over  it  brown  sandstone  and  olive  slate,  until  we  reach  two  hun- 
dred and  thirty-five  feet.  Here  we  encounter  a  bed  of  sandy  lime' 
stone  two  feet  in  thickness,  which,  as  it  is  a  peculiar  rock,  and  re- 
markably continuous  for  so  small  a  stratum,  deserves  particular 
notice.  It  is  compact  and  exceedingly  hard,  containing  a  large 
though  variable  proportion  of  siliceous  or  sandy  matter.  In  lies  in 
large  and  nearly  square  masses,  the  angles  of  which  are  more  or  less 
rounded  off,  owing  to  the  readiness  with  which  the  lime  is  dissolved 
out  of  the  rock.  By  the  removal  of  this  ingredient,  and  the  oxida- 
tion of  the  iron  in  the  stratum,  it  acquires  a  brown  siliceous  crust, 
some  times  thick,  indicating,  it  is  to  be  feared,  toe  large  a  proportion 
of  sandy  matter  to  qualify  this  rock  to  be  converted  into  even  an 
impure  lime.  In  an  attempt  once  made,  the  excess  of  sand  in  the 
rock,  produced  with  the  lime  a  slag.  In  such  cases  a  more  mode- 
rate degree  of  heat  will  sometimes'  prove  more  successful.  Under 
the  limestone,  in  a  massive  bluish  sandstone,  we  find  thin  layers  of 
an  impure  iron  ore. 

Ascending  from  the  limestone,  we  pass  thick  beds  of  brown  and 
bluish  sandstone,  some  of  which  latter  are  slightly  calcareous,  thin 
beds  of  fossiliferous  and  calcareous  slate,  succeeded  by  others  of 
brown  and  blue  shale. 

At  the  height  of  four  hundred  and  twelve  feet,  we  arrive  at  the 
base  of  the  great  bed  of  conglomerate,  consisting  of  sand  and  of  sili- 
ceous pebbles,  never  larger  than  a  common  marble  or  a  large  pea. 
The  same  rock  is  seen  at  the  height  of  four  hundred  and  fifty  feet. 
Its  soil  is  different  from  thai  of  the  rocks  beneath  it,  being  said  to 
be  better  fitted  for  wheat,  and  sustaining  a  luxuriant  growth  of  ches- 
nut  trees. 

The  hill  to  the  south  of  the  town  has  a  less  elevation  than  that  to 
the  north,  by  nearly  fifty  feet;  but  as  the  soil  here  contains  scattered 
fragments  of  coal,  a  fruitless  search  was  once  attempted  for  coal, 
which  a  moderately  shallow  boring  would  have  shown  could  not 
exist. 

On  French  creek,  seven^miies  south-east  of  Meadville,  the  con- 
glomerate caps  the  hills,  which  are  there  very  high. 
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Of  the  general  face  of  the  country,  on  the  north-western  side  of  the 
coal  field,  it  may  be  instructive  to  make  some  mention  in  this  place, 
as  tending  to  assist  in  forming  a  correct  notion  of  the  position  occu* 
pied  by  the  coal  and  other  mineral  resources  in  this  quarter  of  the 
Stale.    In  the  western  part  of  Mercer  and  Crawford  counties,  the 
table  land  supporting  the  coal  measures,  is  intersected  by  long,  straight 
and  rather  wide  valleys  of  denudation,  leaving  the  upper  shale,  con- 
taining the  coal,  in  long  parallel  intervening  ridges,  which  range  in 
a  north  by  west  and  a  south  by  east  direction.     The  largest  streams 
pursue  the  valleys,  merely  crossing  through  the  ridges  out  of  one 
valley  into  the  next,  but  the  small  tributaries  rising  in  the  hills,  find 
their  way  transversely  down  their  flanks  by  ravines,  into  the  main 
valleys.     From  the  Ohio  river  northward,  the  general  plane  of  the 
country  gradually  rises,  but  with  a  very  gentle  inclination.     From 
the  mouth  of  the  Beaver  to  the  surface  of  Gonneaut  lake,  the  ascent 
is  only  four  hundred  and  eighteen  feet.     The  tops  of  the  highest 
hills  near  New  Brighton,  are  about  five  hundred  feet  above  the  Bea- 
ver, at  its  mouth.     At  the  bend  of  the  Shenango,  where  the  canal  is 
two  hundred  and  forty-one  feet  above  the  mouth  of  the  Beaver,  the 
hills  rise  three  hundred  and  ninety -five  feet  more,  making  six  hun- 
dred and  thirty-six  feet  above  the  mouth  of  Beaver  creek ;  and  Py- 
matuning  ridge,  in  Mercer,  is  about  fifty  feet  higher  than  these.     At 
Meadville,  the  canal  is  four  hundred  and  twenty-three  feet,  and  the 
hills  nine  hundred  and  thirteen  feet  above  the  former  point,  the  mouth 
of  Beaver.     We  perceive,  therefore,  that  the  actual  ascent  of  the 
plane,  including  the  summits  of  the  hills,  from  the  Ohio  river  to  the 
margin  of  the  coal  basin,  hardly  exceeds  four  hundred  feet.     Never- 
theless, gentle  as  this  rise  in  the  land  towards  the  north  appears,  it 
has  the  effect  of  spreading  out  the  valuable  beds  of  coal,  iron  ore  and 
other  materials  in  that  direction,  over  a  much  wider  space  than  they 
would  have  covered,  had  the  surface  of  the  district  been  entirely  ho- 
rizontal.    After  thus  supporting  the  lower  strata  of  the  coal  measures, 
this  gently  inclined  plane  sinks  suddenly  to  the  lower  plane  or  terrace 
which  borders,  in  a  broad  belt,  the  southern  shore  of  Lake  Erie,  the 
surface  of  which  is  only  eighty  feet  lower  than  that  of  the  Ohio,  at 
the  mouth  of  the  Beaver.     Throughout  almost  the  entire  extent  of 
this  upper  plane,  the  lowest  bed  of  coal,  with  its  accompanying  iron 
ores,  still  clings  to  the  surface,  and  though  discovered  in  few. places, 
will  ere  long,  it  is  believed,  be  developed  at  many  points,  where  its 

existence  is  not  now  suspected. 
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Along  the  line  of  the  canal,  from  the  Conneaut  lake  to  SharonV 
the  coal  already  found  in  many  placed,  will  be  traced  and  ultimately 
Opened  in  a  multitude  of  localities ;  for  the  lines  of  levelling  which 
have  been  executed,  show  that  the  coal  rises  but  little  more  rapidly 
to  the  north  than  the  surface  of  the  country  itself*.  One  valuable  lo- 
cality where  it  can  be  readily  mined,  and  from  which  it  might  be' 
conveyed  away  by  the  canal  with  great  facility,  would  be  the  Bend 
hill,  on  the  Shenango.  Although  the  coal  has  not  yet  been  discover* 
ed  at  this  point,  the  measurements  and  observations  made  tend  to 
give  considerable  confidence  in  its  being  soon  found  there,  if  the 
excavations  be  judiciously  conducted. 

The  subjoined  estimate  is  presented  for  the  sake  of  showing  the 
advantages  to  this  section  of  the  State,  which  may  be  anticipated  from 
an  early  development  of  its  coal  beds,  which,  situated  on  the  northern 
margin  of*  our  coal  field,  have  open  to  them,  so  soon  as  the  She- 
nango  shall  be  finished,  the  boundless  market  of  the  region  of  the 
lakes. 

Expenses  of  mining  and  transporting  the  coal  from  the  Shenango' 

to  Erie  and  Buffalo. 

At  the  mouth  of  the  mine  the  coal  will  here  cost,  per  bushel,  1&  cts. 
Cost  of  delivering  it'  from  there'  into  the  boats,  1 

Transportation  to  Erie,  including  lockage,  6 

Whole  cost  delivered  in  Erie,  per  bushel,  8£ 

The  present  market  price  of  coal,  in  Erie,  ia  twenty-fire  cents. 

To  convey  it  on  to  Buffalo,  would  swell  the  expense  about  two 
cents  more  per  bushel. 

Sharon,  the  neighborhood  of  Clarkesville,  and  of  Greenville,  and 
other  places  similarly  well  situated  with  these  and  the  Bend  hill,  will 
supply  the  northern  market  with  coal,  under  circumstances  of  cost 
at  once  highly  advantageous  to  our  own  citizens,  and  to  the  consu- 
mers to  whom  this  excellent  fuel  is  becoming  daily  more  indispen- 
sible.  , 

At  a  point  about  eight  miles  west-south-west  of  M eadville,  and 
three  miles  south  of  Conneaut  Lake,  coal  is  found,  and  the  conglom- 
erate, (called  in  tins  part  of  the  State,  the  "  Pebbly  rock/9)  occmtf 
exposed  about  three-fourths  of  a  mile  to  the  sx>uihward.    Upon  level* 
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ling  ihe  surface  between  these  places,  the  bottom  of  the  coal  was 
ascertained  to  be  level  with  the  top  of  the  conglomerate,  but  the 
real  direction  and  the  extent  of  the  trivial  dip  in  this  place  has  nof 
yet  been  determined. 

The  coal  which  lies  near  the  surface,  has  been  opened  only  recent* 
ly,  and  of  course  hear  the  outcrop  it  is  somewhat  broken.  It  is, 
however,  of  excellent  quality,  especially  for  the  use  of  the  black- 
smith, being  of  a  bright  lustre  and  pure.  The  bed  measures  from 
three  and  a  half  to  five  feet  in  thickness.  This  coal  sells  at  Mead? 
ville  for  seventeen  cents  per  bushel. 

About  one  hundred  feet  below  the  conglomerate  in  this  vicinity, 
a  bed  of  blue  shale  contains  many  seams  of  an  impure  variety  of 
iron  ore  of  the  kidney  form,  A  bed  of  arenaceous  limestone,  closely 
resembling  that  at  Meadville,  occupies  at  this  place,  the  same  rela- 
tive position  to  the  overlying  conglomerate  which  it  has  there,  being 
about  two  hundred  feet  above  it.  The  sandstone  overlying  it,  is  also 
very  similar,  though  it  abounds  more  in  the  fossil  vegetable  impres- 
sions, called  fucoides.  In  this  neighborhood  there  are  many  high 
hills,  which  promise  an  abundance  of  coal,  though  the  inhabitants 
have  never,  until  now,  suspected  its  existence.  The  natural  expo* 
sure*  are  not  good,  and  a  very  critical  examination  made  by  the  aid  of 
instruments  will  be  requisite  before  its  exact  position  can  be  aeceiy 
tained. 

-  Iron  ore  has  been  found  near  the  coal,  and  below  the  conglome* 
rate.  Travelling  towards  the  south  and  south-east,  the  conglomerate 
and  coal  gradually  descend  in  height  to  the  level  of  the  lower  hills. 
Three  miles  south-west  of  Greenville,  coal  is  found  at  Yockstem- 
mer's,  two  hundred  and  forty  feet  above  the  bottom  of  the  canal, 
from  which  it  is  distant  a  mile  and  a  half  to  the  westward  of  it. 
It  here  lies  very  irregularly,  showing  a  difference  of  level  pf  seven 
feet  in  the  space  of  a  few  rods.  It  is  about  three  feet  thick,  and  of 
the  variety  called  slaty  carrnei  tool*,  At  this  point  the  conglomerate 
lies  above  the  coal  now  spoken  of,  separated  from  it  by  from  twenty 
to  twenty -five  feet  of  argillaceous  strata. 

At  Georgetown,  the  conglomerate,  coal  and  iron  ore,  are  all  found 
a  litde  below  the  highest  summits  of  the  vicinity.  The  coal  is  about 
three  feet  thick,  of  a  dull  black,  and  in  structure  and  aspect, 
\s  a  slaty  cannel  coal.  Iron  ore  in  great  abundance  has  been 
thrown  put  in  excavating  the  drift  at  the  mouth  of  the  coal  mine. 
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Above  the  coal  to  the  height  of  about  twelve  feet,  the  hill  aide  abounds 
in  fragments  of  a  bluish  conglomerate,  containing  the  usual  white 
pebbles,  but  the  adjoining  sandstone  is  more  sparsely  studded  with 
them.  In  many  places  in  the  neighborhood  of  Georgetown,  the 
conglomerate,  well  marked  in  all  its  characters,  is  seen  overlying 
the  coal.  Between  them,  there  usually  lies  a  shale  containing  se- 
veral seams  of  excellent  iron  ore.  Two  in  particular,  which  are  se- 
parated by  only  a  foot  of  shale,  measure  in  aggregate  thickness, 
twelve  inches,  the  upper  one  seven  inches,  the  lower,  which  is  of 
a  beautiful  blue  color  and  fine  texture,  five  inches. 

A  small  furnace  is  now  erecting  to  smelt  the  ore,  (a  mile  or  more, 
however,  from  the  spot  where  the  foregoing  measurements  were 
made.) 

It  is  of  a  rather  novel  design.  The  blast  is  to  be  propelled  by  a 
steam  engine,  in  which  the  steam  will  be  generated  by  the  heat  sup- 
plied from  the  stack  of  the  furnace,  to  which  the  boiler  is  to  be  at- 
tached. It  is  a  small  quarter  stack  furnace,  and  is,  strange  to  say, 
with  one  exception,  the  only  furnace  in  Mercer  county. 

Along  the  margins  of  several  runs  which  enter  the  Little  Ne- 
shanock,  our  explorations  brought  to  light  a  bed  of  arenaceous  lime- 
stone, exactly  corresponding  in  its  position  and  quality  to  the  seam 
already  alluded  to,  as  occurring  at  Meadville  and  Conneaut  lake.—- 
Not  far  below  it,  my  assistant,  Mr.  Hodge,  found  at  Mr.  Milnor*s, 
where  the  township  line  crosses  the  Little  Neshanock,  a  bed  of  blue 
shale  from  ten  to  fifteen  feet  thick,  containing  eleven  layers  of  iron 
ore  of  pretty  good  quality.  The  aggregate  thickness  of  the  ore  was 
estimated  at  a  foot  and  a  half.  The  shale  appears  to  be  adapted  to 
making  a  good  fire  brick. 

This  neighborhood  seems  to  possess  claims  as  an  iron  manufactur- 
ing district,  not  only  from  the  abundant  supply  of  good  ore  in  it,  but 
from  its  capacity  to  furnish  a  competent  quantity  of  charcoal,  much 
of  the  land  being  still  covered  with  an  exceedingly  heavy  growth  of 
hard  wood.  Bog  iron  ore  has  been  found  in  considerable  amount, 
but  its  purity  is  somewhat  problematical. 

Approaching  the  town  of  Mercer,  on  the  turnpike,  we  soon  en- 
counter a  thick  bed  of  sandstone,  which  is  of  various  colors,  or  red 
and  motded  in  its  upper  portions.  It  is  full  of  thin  streaks  of  iron 
ore,  which  impart  to  it  a  peculiar  feature.  Near  its  base  the  stratum 
is  very  white.    It  lies  above  the  conglomerate,  and  its  thickness  is 
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at  least  one  hundred  feet.  Half  Moon  Swamp  lies  below  this,  its 
level  being  about  the  position  of  the  coal  bed.  This  sandstone  stra- 
turn  passes  under  the  town  of  Mercer. 

A  bed  of  slaty  cannel  coal  like  that  at  Georgetown,  has  been  dis- 
covered at  a  place  called  Orangehill,  in  Pymatuning  township.-— 
About  two  hundred  feet  below  it,  we  found  a  bed  of  arenaceous  lime- 
stone one  foot  thick,  one  mile  and  three  quarters  from  this  coal.— 
East,  nearly  thirty-three  degrees  north,  the  same  bed  is  exposed 
twenty-three  and  a  third  feet  higher  in  level,  giving  a  dip  of  \hirteen 
and  one-fifth  feet  to  the  mile,  estimated  in  the  direction  west,  thirty- 
three  degrees  south,  though  this  may  not  be  the  direction  of  the 
maximum  dip  of  the  stratum.  The  land  between  rises  to  the  height 
of  one  hundred  and  ten  feet  above  the  lower  coal  bed.  This  is  also 
the  height  of  Pymatuning  ridge,  where  search  has  been  made  for  the 
coal  seam,  by  digging  numerous  shallow  pits  at  one  and  a  fourth 
miles  south-east  by  east  of  the  spot  where  it  has  been  opened,  but 
without  success.  On  levelling  from  the  coal  to  this  spot,  the  con- 
glomerate was  passed  lying  about  fifteen  feet  above  the  level  of  the 
coal. 

Should  the  coal  be  found  hereafter  below  the  lowest  stratum  of 
brown  shale,  which  is  above  the  conglomerate,  it  will  prove  that  a 
sensible  dip,  or,  what  is  far  more  probable,  a  dislocation  of  the  strata, 
occurs  in  the  intervening  distance,  equivalent  to  a  descent  of  forty  feet 
to  the  mile,  in  a  south-east  by  east  direction. 

SANDSTONE  STRATA,  AFFORDING  QUARRIES  ALONG  THE 

SHENANGO. 

In  the  neighborhood  of  "  Big  Bend,"  some  important  quarries  of 
sandstone  have  been  opened  to  supply  materials  for  the  construction 
of  lock  No.  15,  and  the  dam  near  it,  belonging  to  the  Shenango  navi- 
gation. 

The  first  of  the  quarries  is  at  an  elevation  of  about  one  hundred 
feet  above  the  canal,  and  one  mile  higher  up  the  valley  than  the  lock. 
The  stone  is  employed  in  the  slope  wall  and  bridge  piers.  It  is  a 
firm,  bluish  sandstone,  slightly  calcareous,  and  lies  in  a  solid  mass, 
thirty  feet  at  least  in  thickness.  It  may  be  quarried  in  blocks,  whose 
greatest  thickness  is  about  two  feet.  A  temporary  rail  road  con- 
veys the  stone  upon  litde  trucks,  regulated  by  a  break.  This  is  the 
most  convenient  quarry  to  the  canal*    The  stratum  extends  down  the 
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valley  to  Sharon,  three  miles  above  which  it  is  quarried  in  another 
place,  and  it  occurs  at  Meadville,  where  stone  has  also  been  extract- 
ed from  it.  It  may  be  readily  recognized,  by  its  bluish  tint  and 
slightly  calcareous  properties.  Between  this  rock  and  the  conglomT 
erate  which  overlies  it  at  a  considerable  height,  there  is  a  massive 
stratum  of  brownish  sandstone,  which  might  be  readily  quarried  on 
the  Shenango,  if  it  were  thought  desirablep  It  yields  good  stone  twq 
miles  south-south-west  from  Conneaut  lake. 

Both  these  valuable  strata  not  making  their  appearance  at  the 
surface  near  lock  No.  15,  the  contractors  not  being  aware  that  they 
range  in  pearly  the  same  continuous  plane  under  all  the  hills,  have 
passed  over  them  on  the  northern  side  of  the  Shenango,  while  they 
have  gone  beyond  the  siliceous  conglomerate  to  establish  a  quarry  in 
the  thick  bed  of  sandstone  on  the  very  summit  of  the  hill,  which  is 
here  nearly  four  hundred  feet  high-  To  procure  some  of  their  stone, 
they  even  go  down  on  the  other  side  of  the  hill  to  the  conglomerate, 
simply  because  it  was  there  exposed.  Directly  opposite,  they  pass 
over  all  the  lower  beds  of  sandstone  unheeded,  to  the  conglomerate, 
and  until  recently,  they  passed  by  this  and  continued  a  mile  further, 
by  an  expensive  road  constructed  expressly  for  the  purpose,  to  pro- 
eure  their  stone  from  the  stratum  of  the  red  and  variegated  sand: 
stone  exposed  on  one  of  the  highest  supimits  of  the  Shenango  hills. 

On  the  top  of  the  Keel  ridge,  four  and  a  half  miles  from  Sharon, 
the  same  bed  of  red  and  variegated  sandstone  shows  itself,  and  is. 
quarried  to  be  taken  thence  to  lock  No.  6,  below  Sharon,  a  distance 
of  at  least  four  miles,  while  an  inexhaustible  supply  of  stone,  certainly 
as  fit  for  the  purpose,  might  be  procured  in  the  immediate  vicinity  of 
the  work  from  the  other  strata  enumerated. 

The  above  details  are  inttoduced  for  the  purpose  of  impressing 
upon  the  engineers  the  great  importance  to  the  State,  or  to  the  com- 
panies constructing  public  works,  of  themselves  exploring,  somewhat 
in  detail,  the  stratification  in  the  neighborhood  of  their  snrveys,  and 
of  doing  this  prior  to  issuing  their  proposals  to  contractors. 

The  contractors  on  the  works  of  internal  improvement  in  the  Uni- 
ted States,  are  at  present,  a  large  majority  of  them,  new  in  their  bu- 
siness, and  untaught  in  even  the  rudiments  of  practical  Geology,  a 
subject  of  all  others,  the  plainer  principles  of  which  it  behooves 
them  to  understand.  The  consciousness  of  this  makes  them  uncer- 
tain of  a  supply,  in  every  case  of  apparent  difficulty,  m  procuring 
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their  materia!*,  and  operates  as  a  tax,  and  often  a  very  heavy  one,  on 
the  State  or  other  parties  constructing  the  work.  Add  to  this  the 
consideration,  that  many  of  them  come  from  distant  quarters  at  short 
notice,  just  before  a  letting,  to  make  a  hurried  inspection  6f  a<  region, 
the  soil,  the  rocks,  the  whole  structure  of  which  are  probably  en- 
tirely new  to  them,  and  w€  shall  perceive  sufficient  reasons  why  the 
average  rate  of  their  biddings*  must  exceed  what  it  would  be  if  they 
had  better  knowledge.  I  would  respectfully  point  out,  that  engi- 
neers have  it  in  their  power,  in  almost  every  instance,  by  underta- 
king a  previous  exploration,  made  methodically,  and  in  accordance 
with  Geological  principles,  to  impart  such  information  to  contractors, 
as  would  procure  from  them  much  more  economical  prices  for  their 
work,  and  insure  for  them  in  return  a  fair  remuneration  for  their  toil/ 
with  a  greatly  reduced  amount  of  risk  in  fulfilling  their  contracts.  It 
is  palpably  unwise  to  pay,  as  the  public  now  does,  a  premium — some- 
times a  very  exorbitant  one — to  cover  risks  which  a  little  research 
would  often  remove,  and  which,  too  generally,  have  their  only  origin 
in  the  inexperience  of  the  contractor. 


i 


FOURTH  ANNUAL  REPORT 


0«-  TM 


GEOLOGICAL  SURVEY 


o*  wwr 


SnTATB  OF  PENNSYLVANIA 


Ft   HHETNRY   D.  ROGERS',  Male  Geologist.- 


ii^  i-  m  «m 


Printed  hf  order  of  die  Senate,  February  8,  18401 

***!■"'-■'*'"      "  ■■"■-■■■  1-     ■',       '■■'■■     JL.     >■»  ■       ■      ■■*- 


HARRTSBURG: 
William  D.  Boas— Printed 

184  ol 


Sscbstabt's  Office,  Feb.  8,  1840. 

Honorable  Wm.  T.  Rogers,  Speaker  of  the  Senate. 

Sir,  1  have  received  tbe  fourth  Annual  Report  of  the  State  Geolo- 
gist, and  have  on  this  day  transmitted  the  same  to  the  House  of 
Representatives,  in  compliance  with  the  Acts  of  Assembly  upon  the 
subject  of  a  Geological  Survey  of  the  State. 

I  am  yours,  respectfully, 

F.  R.  SHUNK, 

Secretary  of  Commonwealth* 


To  the  Senate  of  the  Commonwealth  of  Pennsylvania* 

In  submitting  herewith  my  Annual  Report  on  the  Geological  Sur- 
vey to  the  Legislature,  I  avail  myself  of  the  opportunity  to  offer  a 
brief  statement  of  the  degree  of  forwardness  of  the  work  and  the 
prospect  of  its  early  and  satisfactory  completion. 

Though  the  several  acts  of  the  Legislature,  making  appropriations 
for  the  prosecution  of  the  Survey,  to  continue  in  force  for  five  years 
from  the  commencement,  specify  no  period*  within  which  tffe  invest** 
gation  shatl  terminate,  yet  it  has  been  my  earnest  wish  and  effort 
from  the  beginning  to  complete  the  survey  as  nearly  as  practicable,  in 
fhe  time  to  which  the  present  appropriation  is  limited*  I  am  happy 
that  the  advanced  condition*  of  the  several  branches  of  the  work  au- 
thorize my  expressing  to  the  Legislature  my  confident  hope  of  bring- 
ing to  a  successful  close  all  our  researches  in  the  field,  by  the 
expiration  of  the  five  years  mentioned,  ending  the  1st  of  April,  1841- 
r  beg  leave  also  to  memioa  my  anticipation  of  being  able,  during 
an  extra  season'  of  six  months,,  with  »  much  dimiaisbed  scale  of 
Appropriation,-  giving  me  the  aid  of  a  portion  of  my  present  corps  of 
assistants,  to  arrange  and  bring  forward  the  extensive  body  of  de- 
tailed results  of  the  survey  in  a  properly  methodized  shape.  This- 
period  of  six  months  will,  it  is  hoped,  suffice  for  the  production  of  my 
final  Report,  the- completion  of  the  Geological  Map  of  the  State,  an* 
numerous  illustrative  drawings,  together  with  an  extensive  train  of 
chemical  analysis  of  our  ores,  &c.  now  going  onr  and  also  for  the 
organisation  of  the  Geological  Cabinet,  which  will  amount,  it  is  be* 
fieved,  to  between  six  and  seven  thousand  specimens* 

My  present  Annual  Report,  the  first  ia  which  I  have  entered  into 
a  detailed  description  of  our  mineral  resources,  wiWs  it  is  hoped, 
shew  the  practical  direction  and  bearing  of  the  Survey  in  all  its  de- 
partments, and  by  its  size,  (two  hundred  and  fifty  pages,)  make 
manifest  the  necessity  of  the  six  months  asked,  for  the  production,  in 
a  digested  form*,  of  my  final  Report,  embracing  all  the  minutiae  of. 
the*  Survey  from  the  beginning. 

With* sentiments  of  great  respect, 

HENRY  D.  ROGERS, 

Slate  GeologUi. 
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To  the  Secretary  a/  the  Commonwealth. 

Siiu: — I  beg  leave  to  submit  to  the  Legislature,  through  you,  id 
-accordance  with  my  instructions,  the  following  Report  of  the  opera- 
tions of  the  Geological  Survey  of  the  State,  during  the  jjast  jeac 
in  doing  this,  4  shall  cob  fine  myself,  as  heretofore,  to  a  statement  of 
the  progress  which  has  been  made  in  the  several  departments  of  the 
Survey,  and  to  a  general  account  of  the  structure  and  resources  of 
^-fae  different  districts  which  have  been  explored,  introducing  only 
-such  details  as  are  likely  to  -be  intelligible,  without  the  aids  and  illus- . 
trations  intended  to  accompany  the  final  minute  aad  systematic  de- 
scription of  our  Geology.     Those  illustrations  will  -comprehend  the 
"Geological  Maps  of  the  entire  State  and  of  some  of  its  more  intricate 
regions,  the  numerous  sections  designed  to  exhibit  the  stratification 
and  position  of  the  mineral  deposites  in  each  formation,  and  an  ex- 
tensive series  of  detailed  chemical  analysis,   intended  to  show  the 
true  composition  and  relative  economical  value  of  the  numerous  ores, 
coals,  limestones,  cements,  clays,  building  materials,  mineral  waters, 
*&c  collected  in  the  progress  of  the  exploration. 

The  active  field  operations  of  the  Survey  were  commenced  about 
the  middle  of  April.  Pursuing  the  system  of  investigation  adopted 
at  the  commencement  of  the  previous  season,  examinations  were 
carried  on  in  five  of  the  six  districts,  into  which  for  -convenience 
sake,  as  mentioned  in  my  last  Annual 'Report,  Hie  State  -had  been 
•divided* 

Those  members  of  the  corps  engaged  m  exploration,  embracing 
-■nine  Geological  Assistants;  were  distributed  over  these  -several  divi- 
sions in  the  following  manner. 

The  First  district,  including -all  that  part  of  the  State  lying  south 
and  east  of  the  Kittatinny  valley,  was  allotted  to  Messrs.  Holl  and 
Trego ;  the  former  aiding"  me  in  the  exploration  of 'Sucks,  Philadel- 
phia, Montgomery,  Delaware,  and  Chester  counties,  and  the  south- 
ern townships  of  Lancaster ;  the  ktter-4n  rhe  whole  of  York,  and 
.Adams. 

In  the  Second  district,  comprising  the  north  eastern  half  of  the 
Appalachian  region  of  the  State,  including  nil  the  country  between 
the  South  mountain  and  the  Allegheny  mountain,  and  between  the 
Delaware  and  Susquehanna  rivers,  terminating  on  the  latter  at 
Muocy  creek,  I  was  assisted  by  Messrs.  Wbepley  and  Leslie,  the 
investigations  embracing  many  points  of  intricacy,  particularly  m 
the  Pott&viile  coal  basin  and  the  valley  north  of  toe  Blue  mountain* 
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The  task  of  constructing  a  detailed  map  and  sections,  intended  to 
exhibit,  when  completed,  all  the  anthracite  coal  fields  of  the  State, 
calling  for  a  minute  examination  of  the  topography,  and  an  exact 
tracing,  as  far  as  practicable,  of  every  recognizable  seam  of  coal, 
cons1  it u ted  an  important  part  of  the  seasons's  operations  in  this  dis- 
trict. The  resignation  of  Mr.  Whelpley,  about  the  first  of  July, 
somewhat  retarded  the  investigations  essential  to  a  thorough  ac- 
quaintance with  the  highly  complicated  features  and  vast  mineral 
resources  of  these  extensive  coal  fields ;  nevertheless,  I  entertain  a 
confident  hope  of  being  able  to  bring  this  part,  together  with  the  rest 
of  the  Survey,  to  a  satisfactory  termination,  in  two  more  seasons,  at 
fa/thest — furnishing  a  map  and  numerous  drawings,  calculated,  it  is 
believed,  to  prove  highly  useful  to  all  those  in  any  way  interested  in 
the  development  of.  the  mineral  treasures  of  the  region. 

In  the  Third  geologicial  district,  or  that  which  constitutes  the 
south-western  half  of  the  Appalachian  region,  lying  between  the  Sus- 
quehanna river  and  the  southern  line  of  the  State,  and  between  the 
South  mountain  and  the  Allegheny  mountain,  and  embracing  nume- 
rous productive  deposits  of  iron  ore  and  other  minerals,  together  with 
a  valuable  coal  field,  the  explorations  have  been  vigorously  prose- 
cuted. The  detailed  examination  of  the  Cumberland  Valley  and  its 
bounding  ridges,  devolved  upon  Mr.  Trego,  while  the  exploration  of 
Mifflin,  Huntingdon  and  Bedford  counties,  together  with  parts  of 
Union  and  Centre,  was  divided  between  Messrs.  M'Kinley,  Henderson 
and  Jackson.  Mr.  M'Kinley  devoted  himself  to  a  central  belt  in- 
cluding the  Seven  mountains,  part  of  Kishacoquillas  valley,  the  whole 
of  Stone  valley,  and  the  valleys  and  ridges  from  the  eastern  base  of 
Sideling  Hill  to  Tussey's  mountains,  closing  his  operations  among 
the  coal  seams  of  Broad  Top  mountain.  The  termination  of  the 
season,  prevented  our  advancing  further  towards  the  south-west.  Dr. 
Henderson  gave  his  attention  to  the  belt  of  country  south  east  of  the 
last,  including  the  greater  part  of  Mifflin  county,  and  the  eastern 
townships  of  Huntingdon  and  Bedford,  lying  between  Sideling  Hill 
and  the  Tuscarora  and  Cove  mountain.  Dr.  Jackson  took  the  west- 
ern portion  of  the  district,  comprehending  the  country  situated  be- 
tween Tussey's  mountain,  and  the  base  of  the  Allegheny  mountain, 
terminating  his  operations  for  the  season  in  the  vicinity  of  Bedford. 

In  the  Fourth  district,  embracing  that  part  of  the  State  which  lies 
between  the  eastefn  base  of  the  Allegheny  mountain  and  the  summit 
of  Chesnut  Ridge,  or  the  western  Laurel  Hill,  and  between  the 
Southern  State  line  and  the  Bellefonte  and  Brookeville  turnpike,  no 
explorations  were  undertaken.  A  laborious  and  tolerably  minute  re- 
connoisance  of  this  wooded  region  had  been  made  during  the  pre- 
vious season,  and  it  was  deemed  advisable  to  postpone  the  examination 
of  its  somewhat  obscurely  developed  coal  fields  until  a  greater  degree 
of  progress  should  have  been  made,  in  ascertaining  the  true  relative 
situation  of  the  coal  seams,  beds  of  iron  ore  and  mineral  deposhes 
generally,  in  other  parts  of  the  same  great  bituminous  coal  formation 
throughout  the  more  open  country,  lying  further  to  the  west.    By 
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adopting  this  order  of  research,  making  the  better  known  geology  of 
the  rallies  of  the  Monongahela  and  Allegheny,  the  key,  which  it 
truly  is,  to  the  at  present,  more  obscure  resources  of  the  district  in 
question,  I  conceive  that  the  temporary  pause  in  the  examination  of 
this  district  will  be  productive  of  increased  accuracy  in  the  knowledge 
we  shall  acquire  of  its  mineral  deposites,  and  tend  materially  to  ex- 
pediate  this  portion  of  the  survey.  It  is  proposed  to  resume  the 
investigations  in  this  district  during  the  ensuing  season  wilt)  increased 
facilities  for  research. 

The  Fifth  district,  comprehending  all  that  part  of  the  State  lying 
west  oi  Chesnut  Ridge,  and  the  eastern  boundary  of  Armstrong  and 
Venango  counties,  was  entrusted  to  Messrs.  M'Kinney  and  Ward, 
who  assisted  in  the  exploration  of  Venango,  Armstrong,  Butler*"  and 
a  large  part  of  Mercer  and  Beaver  counties,  and  who  were  likewise 
employed  in  collecting  a  mass  of  minute  and  valuable  information 
along  a  line  of  country  extending  from  the  base  of  Chesnut  Ridge, 
through  parts  of  Westmoreland  and  Washington  counties,  to  the  Ohio 
river  at  Wellsburg.     A  detailed  section  was  surveyed  along  the  tract 
here  alluded  to,  commencing  on  the  turnpike  east  of  Mount  Pleasant, 
following  afterwards  the  Big  Sewickly  creek  to  its  mouth,  and  thence 
crossing  from  the  Youghiogheny  to  the  Monongahela  above  Wil- 
Kamsport,  and  following  the  latter  river  to  the  mouth  of  Mingo  creek, 
and  this  stream  to  its  source.     Beyond  this,  its  direction  was  north  of 
west  through  Cannons  burg  to  Cross  creek,  and  down  this  stream  to 
the  State  line  and  across  to  Wellsburg.  The  examinations  made  along 
the  line  here  traced,  being  instituted  for  the  purpose  of  ascertaining 
the  true  positions  relatively  to  each  other  and  to  the  surface  of  the 
adjacent  country  of  all  the  accessible  coal  seams  and  other  useful 
mineral  deposits  between  Chesnut  Ridge  and  the  Ohio  river,  were 
performed  with  the  aid  of  instruments  designed  to  impart  to  the  results 
as  great  a  degree  of  accuracy   as  practicable.      The  elevation  of 
each  seam  of  coal,  and  the  intervals  between   them,   were  ascer- 
tained for  a  great  number  of  places  along   the  line  of  this   section 
by  a  barometer  and  barometric  thermometer,  both  of  superior  accu- 
racy, while  the  distances  between  the  stations  of  observation  were 
measured  after  the  usual  manner,  by  the  chain  and  compass.    The 
extensive  measurements  thus  made,  enable  us  to  calculate  by  the 
information  they  afford  respecting  the  true  dip  of  the  strata,  and  the 
undulations  of  the  surface,  the  depth  for  any  particular  spot*  along  the 
line  of  section  and  over  a  considerable  extent  of  adjacent  country,  of 
every  important  bed,  even  when  it  lies  buried  under  several  hundred 
feet  of  other  strata.     By  availing  ourselves  of  the  data  thus  collected 
and  instituting  when  necessary,  other  similar  instrumental  measure- 
ments across  the  out  erop  of  the  rocks  which  compose  the  western 
counties,  we  shall  give  it  is  hoped  to  the  exploration  of  the  fifth  or 
western  district  of  the  State,  during  the  approaching  season,  as  high 
a  degree  of  accuracy  as  can  be  deemed  essential  for  all  useful  pur- 
poses.   Pursuing  the  plan  of  research  thus  commenced,  it  is  believed 
that  the  coming  season  will  not  only  bring  to  light  every  useful  mineral 
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-band  in  the  formation,  however  unimportant  its  thickness,  whether 
•coal,  iron  ore,  limestone,  fire  clay  or  sandstone,  but  determine  with 
sufficient  precision  its  situation  below  the  surface  throughout  the  whole 
•of  the  wide  region  referred  to. 

In  the  examination  of  the  Sixth  district,  which  includes  the  wild 
-and  wooded  country  bounded  on  the  north  by  the  northern  line  of  the 
State,  and  on  the  south  by  the  base  of  the  Allegheny  .mountain  and 
the  Bellefonte  and  Brooke  lie  turnpike,  I  was  aided  by  Messrs.  Hodge 
«and  Stone,  the  latter  gentleman,  though  not  a  member  of  the  corps, 
contributing  his  services  as  a  volunteer  for  seven  months  in  a  remark- 
ably arduous  campaign  with  considerable  advantage  to  the  progress  of 
-the  survey.     Owing  to  the  wilderness*condition  of  much  of  this  north- 
ern district,  it  was  (ound  indispensable  to -use  a  tent,  and  to  aid  our 
operations  by  employing  two  men  in  the  duties  -incident  to<a  camp 
4ife. 

The  business  of  these  persons  was  to  transport  provisions,  together 
with  the  tent  and  instruments,  either  on  their  backs,  when  it  was 
^necessary,  as  it  most  frequently  was,  or  with  the  aid  ol  a  pack  horse, 
wherever  there  was. a  road.    Jn  a  region,  the  geology  and  .geography 
of  which  was  very  imperfectly* known,  no  systematic>course< of  inves- 
tigation could  be  pursued,  until  a  certain  amount  of  information  was 
^previously  collected  concerning  its  local  and  general  features.    After 
•an  arduous  reconnoisance,  it  was  discovered  that  the  coal  measures, 
the  principal  object  of  interest  in. this  distriet,  do  not  form,  according 
to  the  common  belief,  one  general  basin,  embracing  all  the  high  grounds 
worth  o(  the  Allegheny  mountain.;   but  occur  in  a  series  of  small, 
-separate  coal  fields,  confined  to  the  most  elevated  portions  of  the 
region.    This  important  fact  being  determined,  a  clue  to  the  position 
of  the  coal  was  soon  acquired;   saving  much  labor  and  time  in  oar 
subsequent  researches.      It  was  seen  seen  which  belts  of  country 
demanded  a  minute  investigation,  and  which  authorized  a  less  laborious 
study.     Wherever  openings  into  the  coahhad  been  already  instituted* 
or  where  new  ones  could  be  undertaken  by  ourselves,  without  tao 
great  an  expenditure  of  time,  every  effort  was  made  to  ascertain,  as 
-accurately  as  possible,  the  number,  thickness,  and  ^usrfity  of  the 
coal  seams,  and  the  order  of  their  superposition.     In  the  wilder  tracts 
of  the  country,  wherever  previous  research  had  proved  the  possibility 
of  the  occurrence  of  the  coal  measures,  a  minute  inspection  of  the 
.ground  was  made  ;  and  if  any  tokens  of  the  existence  of  a  coal  bed 
were  noticed,  either  in  the  character  of  the  rocks,  or  in  the  discovery 
of  the  coal  slate  and  smut  in  the  channels  of  the  brooks  or  in  the 
upturned  roots  of  fallen  trees,  regular  diggings  were  undertaken,  and 
the  position  of  the  coal  bed  proved.     In  this  way,  sevetal  seams, 
hitherto  unknown,  were  developed^  and  it  is  believed  no  important 
deposite  within  the  region  has  been  passed  over  undiscovered.    That 
portion  of  Lycoming  county  north  of  the  Susquehanna  river,  between 
Farrandsvitle  and  the  Loyalsock,  with  the  exception  of  a  small  district 
boidering  this  creek— also,  the  whole  of  Tioga  county,  and  that  part 
of  Clinton  county  lying  on  the  Tangascootack— have  been  in  this 
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manner  examined,  with  as  close  a  degree  of  scrutiny  as  was  compatible 
with  the  nature  of  the  country,  or  usual  in  researches  of  this  sort. 
fOnly  a  few  additional  researches,  of  a  general  character,  remain  to 
be  made.  A  revision  of  certain  parts  of  the  tract  thus  explored  will, 
it  is  hoped,  establish  the  true  situation  of  some  of  4he  smaller  beds 
vfound  in  a  few  places,  about  which  some  uncertainty  «til  I  prevails,  and 
enable  us  to  complete  those  observations  of  lbe  tqpqgraphy  requisite  to 
the  proper  construction  of  the. geological  map. 

distributing  the  investigations,  in  the  several  districts  among  the 

different  members  of  the  corps  after  lbe  manner  thus  specified,  my 

own  duties  consisted  in  superintending  the  operations  in  each  quarter, 

^either  in  regular  rotation,  or  in  such  order  as  the  intricacies  and 

^difficulties  of  the  research  made  most  desirable.      Directing,  and  per- 

^sonally  sharing  in,  the  operations  of  the  Survey  in  each  district,  I  am 

--enabled  by  the  above  organization  to  satisfy  myself  of  the  accuracy  of 

r-tfre  observations  reported  to  me,  and  to  contribute,  at  the  same  time, 

«iy  own  examinations  in  aid  of  those  of  my  assistants  in  all  cases  of 

•xloubt  and  difficulty,  and  to  concentrate;  ifoeeesaary,  an  extra  amount 

of  aid  to  points  which,  from  their  importance  and  intricacy,  require 

^instrumental  measurements,  or  much  detailed  research. 

By  adopting  the  mode  thus  briefly  sketched,  and  retaining  the 
present  organization  in  the  several  departments  of  the  Survey,  I  hope, 
^as  each  individual  in  the  Survey  has  now  acquired  a  familiarity  with 
the  peculiar  structure  and  local  features  of  the  particular  district  which 
*&as  been  assigned  to  him,  and  with  the  nature  of  the  difficulties  to  be 
^overcome,  to  be  able  to-complete  nearly  the  whole  of  the  field  inves- 
tigations, by  the  close  of  the  next  season,  leading  but  few  tracts  in  the 
-State,  of  .any  geological  interest,  unexplored, 

kIn  stating  to  the  Legislature  the  prospect  of  so  early  a  completion 
of  the  operations  in  the  field,, I  deem.it  my  duty,  at  the  same  time,  to 
-mention  that  an  additional  season,  but  prdbably  not  an  entire  year, 
will  be  required  for  finishing  various  .branches  of  the  Survey  una- 
voidably delayed  by  the  active  and  engrossing  duties  hitherto  essential 
to  the  progress  of  the  exploration.     For  the  purpose  of  revising  many 
intricate  portions  of  the  work,  where  a  due  to  the  stratification  has 
been  discovered  during  the  subsequent  examinations  made  in  neigh- 
boring tracts,  and  for  conducting  a  number  of  measurements  necessary 
to  the  settlement  of  important  practical  points  remaining  still  in  doubt, 
this  final  season  w4U  be  important    It  will  be  indeed  indispensable 
for  the  production  ef  the  general  final  Report,  and  for  completing  the 
geological  map  of  the  State,  and  the  local  maps  and  geological  sections 
intended  to  exhibit  the  situation  of  the  mineral  depositee  of  each  dis- 
trict, and  for  finishing  the  analysis  of  a  vast  number  of  ores,  coals, 
and  other  useful  substances,  collected  during  the  prosecution  of  our 
researches. 

In  the  chemical  department  of  the  Survey,  the  analytical  operations 
have  been  vigorously  prosecuted.  The  Chemical  Assistant,  Dr. 
Robert  E.  Rogers,  and  Martin  H.  Boye,  having  been  enabled,  by 
improved  arrangements  in  the  labor tnry,  to  perform  an  extensive 


id  REPORT  OF  THJZ 

series  of  valuable  analysis,  disclosing  the  chemical  composition  of 
many  of  our  ores,  coals  limestones,  and  other  useful  substances,  and 
developing  a  number  of  important  facts  connected  with  their  practical 
applications  in  the  arts.  x  It  is  believed,  that  by  the  end  of  the  autumn 
of  1841,  contemporaneously  with  the  proposed  close  of  the  other 
departments  of  the  Survey,  the  chemical  work,  conducted  as  at  present, 
will  have  made  known  the  nature  of  every  material,  of  any  value, 
within  the  State,  and  shown  its  adaptation  to  useful  purposes.  The 
detailed  analysis  will,  in  all,  amount  t§  several  hundred.  By  affixing 
to  each  specimen  examined,  a  record  of  its  chemical  composition,  and 
by  placing  it  in  the  State  cabinet,  at  Harrisburg,  the  value  of  the  col- 
lection will  be  greatly  enhanced  for  all  purposes. 

The  specimens  collected  for  the  State  cabinet  during  the  past  year 
comprising  a  large  body  of  ores,  coals,  limestones,  cements  and  other 
minerals,  occupy  one  hundred  and  thirty  boxes  and  amount  in  all  to 
about  three  thousand  pieces.  The  whole  body  of  specimens  hitherto 
collected  during  the  survey  may  be  estimated  at  about  eight  thousand, 
about  four  thousand  of  which,  form  the  contribution  hitherto  made  to- 
wards the  general  Stale  cabinet,  which  is  hoped  will  ultimately 
amount  to  six  or  seven  thousand,  and  embrace  every  thing  apper- 
taining to  our  geology  And  our  mineral  wealth.  The  specimens  thus  far 
gathered  have  been  opened  and  temporarily  classified  and  arranged 
for  the  purpose  of  having  them  as  accessible  as  possible,  both  for 
analysis  and  for  reference  while  framing  the  annual  and  final  reports 
on  the  survey.  Upon  the  termination  of  the  field  work,  when  the 
collection  shall  be  completed,  the  requisite  analysis  performed*  and 
the  final  repoit  prepared  for  the  press,  the  whole  will  be  conveyed 
to  Harrisburg,  where  it  is  intended  permanently  .to  place  it  for  the 
use  of  the  public.  Until  then,  little  advantage,  it  is  conceived,  would 
arise  from  depositing  the  specimens  in  the  State  Capitol,  as  they 
would  require  to  be  re-arranged  every  tirr.e  an  addition  were  made  to 
their  number  by  the  annual  gathering,  and  as  they  would  prove  more- 
over, comparatively  useless  lor  reference  before  the  appearance  of  the 
final  and  detailed  report,  inasmuch  as  it  and  the  cabinet  are  designed 
mutually  to  elucidate  each  other. 

Should  the  Geological  Survey  be  completed  in  the  autumn  oi  1841, 
as  I  confidently  hope  it  can  be,  it  will  then  have  occupied  five  years 
and  a  half*  The  appropriation  for  the  last  half  year  need  not  I  con- 
ceive amount  to  more  than  five  thousand  dollars,  the  operations  of  the 
final  season  admitting  probably  of  such  a  reduction  in  the  corpus  net 
to  require  much  more  than  one  half  the  present  scale  of  expenditure. 
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CHAPTER  I. 

Skeleh  of  the  Geology  and  Mineralogy  of  those  parts  of  the  First 
or  South-eastern  district,  explored  during  the  past  season,  com- 
prising Bucks,  Montgomery,  Philadelphia,  Delaware,  Chester, 
part  of  Lancaster,  and  the  whole  of  York  and  Adams  counties- 

The  physical  feature  of  the  south-eastern  district  included  be- 
tween the  north-eastern  base  of  the  South  mountains,  and  the  east  - 
em  and  southern  boundries  of  the  State,  are,  throughout  its  south- 
ern and  central  portions,  those  of  a  moderately  undulating  plain,  inter- 
rupted by  few  abrupt  elevations ;  while  along  its  northern  side  we 
have  a  broad  belt  of  rounded  and  swelling  hills  and  ridges  some  of 
which  attain  considerable  height. 

The  rocks  comprehended  within  this  extensive  area  belong,  for  the 
most  part,  to  the  stratified  class  ;  embracing  many  varieties  of  both 
primary  and  secondary  origin.  The  unstratified  rocks  of  a  crystal- 
line structure  decor  either  in  the  form  of  small  local  and  irregular 
veins,  or  of  dykes  of  greater  or  less  magnitude,  intruded  through  the 
strata.  They  include  several  varieties  of  granite,  sienile  and  other 
similarly  constituted  rocks,  all  in  thin  veins  traversing  chiefly  the 
primary  strata  along  the  southern  side  of  the  district,  and  also,  sever- 
al species  of  trap  rocks,  the  larger  and  longer  dykes  and  ridges  of 
which,  range  principally  in  the  belt  of  country  south  of  the  South 
mountains  and  within  the  Red  Sandstone  formation.  The  stratified 
rocks  of  the  region,  occupy  a  succession  of  narrow  parallel  belts, 
which  generally  observe  a  direction  from  E.  N.  E.  to  W.  S.  W.  most 
of  which  range  entirely  across  the  district  from  the  Delaware  river  to 
Maryland.  The  first  of  these  formations,  beginning  our  enumeration  c« 
the  south-east,  as  a  broad  belt,  composed  principally  of  gneiss,  mica 
slate  and  talc  slate  and  their  subordinates  varieties  which  occupy  the 
space  between  the  tide  water  and  the  southern  margin  of  the  great 
limestone  valley  of  Chester  and  Montgomery  counties,  and  its  pro- 
longation east  and  west.  To  this  succeeds  the  interesting  calcareous 
formation  of  the  valley  just  referred  to,  which  consists  of  n  more  or 
less  crystalline  limestone,  obviously  like  the  former  rocks  belong- 
ing to  a  primary  date.  To  the  north  of  the  range  of  this  limestone, 
there  occurs,  occupying  some  of  the  northern  townships  of  Chester 
county,  another  large  area  of  gneiss  rock.  With  the  exception  of 
this  tract,  all  the  formations  north  of  the  line  in  question  rank  them- 
selves in  our  Lower  and  Middle  Secondary  stata*  Thus  the  sandstone 
which  form  the  North  Valley  Hill,  Mine  Ridge,  the  Welsh  moun- 
tain, Chickey's  Ridge  at  the  Susquehanna,  Mil  bough  Hill,  and  the 
hills  between  Reading  and  Allentown  belong  to  F.  I.  of  the  Lower 
Secondary  or  Appalachian  series*  while  the  limestone  of  the  central 
townships  of  Lancaster  county,  and  of  the  interior  of  York  county, 
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refers  itself  to  P.  I.  of  the  same  group.  The  red  shales  and  sand* 
stones  which  traverse  the  central  and  northern  parts  of  the  district 
•from  the  Delaware  river  to  Maryland,  constitute  our  middle  secondary 
rocks.  These  comprise  a  large  part  of  Sucks  and  Montgomery,  the 
northern  side  of  Chester  near  the  Sc&uylkitl,  the  southern  townships 
of  Berks,  the  northern  part  ol  Lancaster,  the  southern  side  of  Leba- 
non and&auphin  and  the  northern  townships  of  York,  together  with 
si  wide  tract  extending  through  the  centre  of  Adams. 

In  presenting  a  sketch  of  that  large  and  important  part  of  the  dis- 
trict which  has  been  examined  during  the  .past  year,  I  propose  adopt- 
ing as  far  as  -practicable  a  uniform  order  in  the  description  of  the 
several  formations,  commencing  with  those  on  the  south-eastern  sids 
-and  advancing  successively  towards  the  north-west.  The  detailed  de- 
lineations of  each  belt,  as  far  as  this  will  be  attempted,  will  in  nearly 
every  instance  be  pursued  from  the  N.  E.  towards  the  S.  W.  or  lon- 
gitudinally wilh  the  general  course  of  the  rocks. 
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Gneiss  and  Mica  Slate,  icUh  their  associated  Hocks  and  Minerah. 

The  first  or  south-eastern  division  of  the  primary  stratified  rocks, 
comprehending  the  gneiss,  mica  slate  and  talc  tlates  situated  south  of 
the  limestone  valley  of  Montgomery  and  Chester  counties,  commen- 
ces in  New  Jersey,  in  a  narrow  point  about  srx*miles  to  the  E.  N.  E. 
of  Trenton,  expanding  gradually  in  its  course  towards  the  W.  S.  W. 
4M)til  it  ibftns  «  nroad  belt  occupying  the  whole^of  the  southern,  town- 
ships of  Uliester,  Lancaster  and  York,  where  h  leaves  our  State  and 
passes  into  Maryland.  The  south-eastern  mafgm  of  the  formation 
crosses  the  Delaware  et  Trenton,  where  it  is  weH  exposed,  forming 
the  falls  of  thenrver.  fn  this  vicinity  it  consists  -chiefly  of  a  dark 
hornblendic  .gneiss,  dipping  at  n  rather  steep  «en($e  to  the  8.  S.  E. 
Along  its  course  for  several  miles  south-  west  ward,  *a-deep  covering  of 
diluvium,  conceals  a  large  portion  of  tfce  belt,  and  ^trectades  our  dis- 
covering its  lowel  features. 

Crossing  the  tfeshaminy  about -a  fourth  of  a  roite  soutfc  -of  the  road 
leading  from  Attkboro  to  the  Buck  tavern,  in  Southampton  township* 
occurs  the  most  -eastern  exposure  of  the  primary  limestone  in  this 
quarter  of  the  State.  It  is  in  the  foim  of  a  small  oval  -or  lenticular 
bed,  occupying  an  *area  not  exceeding  one  half  an  4*cre,  upon  the 
farm  of  Mr.  Van  Arsdale.  The  bed  corresponds  in  its  dip  and  di- 
rection with  the  strata -which  surround  it.  A  dv  fee  consisting,  chiefly 
of  Labrador  Ft kpar,  has  been  protruded  through  it,  and  seems  to 
have  altered  its  structure, -producing  in  it,  near  the  line  of  contact, 
several  minerals,  usually  foreign  to  the  composition*  of  limestones  of 
this  character,  such  iBtgrofhite  (or  bktek  had),  tabular  spar,  and 
oxide  of  titcmittmXJlclindlile  and* avgite.  North*east  of  the  Buck 
tavern,  occurs  a  dyke  ^of  close  gained  twp>    father  tnore  than  4 
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mire  south  of  the  Buck  tavern,  cm  the*  beaks  of  the  north  branch  of 
the  Paquasin  creek,  there  is  a  locality  where  Plumbago,  or  black 
lead,  was  formerly  worked,  but  the  place  is- abandoned,  and  the  pit 
filled  up,    Near  the  bridge  at  Rockville,  a*  granite  vein  is  seen  ;  and 
in  the  creek,  the  gneiss  contains  several  mineral**,  not  un frequently 
met  with*  in  this  locality.     Among   these  are  zircon,  crystallized1 
oxide  of  iron,  dark  greent  mica  and  blue  quartz.      Where  the  road 
from  DavisvilJe  to  Huntingdon  intersects  the  comity  !me,  there  is  an* 
extensive  trap  dyke,  running  nearly  east  awl  west,  in  a  straight  line ; 
fbr  three  miles.    The  gneiss  in  its  vicinity  assumes  very  much  tfewr 
character  of  a  sienite,  and  promises,  in  some  places,  to  be  useful  as  a 
building  stone.     A  little  to  the  south  of  this,  we  encounter  the  south- 
eastern extremity  of  a  narrow  belt  of  a  somewhat  peculiar  rock,  con- 
sisting chiefly  of"  felspar,  which  takes  *  W.  NV  W.  direction  across " 
the  old  York  road,  about  a  fourth  of  a  mile  north  of  Willow  Grove, 
and  afterwards  conceals  itself  beneath  the  overlaying  middle,  second* 
ary  red  sand  stone..   Zircon,  titanium,  and* oxide  of  iron,  are  occa- 
sionally found  in  small  quantities  in  the  boulders  of  gneiss  and  other 
Focks  in  the  neighborhood   of  Willow  Grove.    Included  among:  the- 
kornblendic  gneiss  of  Trenton,  and1  the-  ordinary  granite  gneiss  and: 
mica  slate  of  the  lower  part  of  Bucks  and  Montgomery,  there  occurs 
a  somewhat  remarkable  stratum  of  felspar  rock,  welt  exposed  in  a 
quarry  on  the  west  side  of  the  Delaware*     This  material  is  appli- 
cable to  several  useful  purposes,  being  roach,  employed  in  Trenton 
as  a  flag  and  curb  stone,  and  furnishing  a  material  much  better  fittedv 
by  its  compact  structure,  for   MacAdam  roads,  than  the  gorier  and 
more  granular  rocks  which  adjoin  it*     It  consists,  merely,  of  felspar 
and  quartz,  not  separately  crystallized,  but  intimately  blended  and 
interfused.    It  sometimes  contains  a  littler  talc* together  with  crystals 
of  schorl  and  oxide  of  iron*    Its  ordinary  color  is  a»  light  straw 
yellow.      The  prevailing  chp^  of  the  stratum  is  to  the  S.  S.  £.,  at  a? 
steep  inclination.     Its  course  is  west  by  south,  passing  north  of  Fal- 
si ngt  on,  through  Oxford,  to  Mather's  Million  the Neshaminy ;  thence 
nearly  westward,  across  the  road  leading  northward  from  Smithfield  ; 
after  which,  entering  Montgomery  county,  it  soon  begins  to  expand 
in  width,  becoming,  when  it  reaches  the  Old  York  turnpike,  between 
Abington  and  Willow  Grrove,  about  a  mile  and  a  half  broadt     About 
a  third  of  a  mile  west  of  the  turnpike,  it  separates-  iota  two.  posticus ;, 
the  northernmost,  two  thirds  of  a  mile  wide,  passing  westward  along 
the  course  of  Sandy  run,  and  finally  disappearing  beneath  the  margin 
of  the  middle  secondary  red  sandstone ;  the  southernmost,  having  a 
less  breadth,  taking  tf  S.  W.  direction,  and  forming  a  ridge  which 
skirts  the  limestone  valley,  on  its  south*  from  this- point  to  tW  Sch»yN 
fctlt,  n3ar  Spring  Mill,  where  the  stratum  at  last  thins  out.     A  part  of 
this  ridge,   two  miles  N.  E.  of  the  Schuylkill,  is  called  Barren  Hill, 
where  the  ^peculiar  rhomboidai  structure  sometimes  seen  in  the  rock  is 
well  exposed.     Tn  that  portion  of  the  formation  which  passes  through 
Bucks  county,  several  quarries  have  been  opened,  the  rock  beipg 
there  capable  of  furnishing  a  tolerably  good  curbstone. 
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The  greater  portion  of  the  southern  and  eastern  sections  of  Phila- 
delphia county,  shows  a  deep  covering  of  diluvium,  concealing  the 
gneiss  and  its  associated  rocks,  except  where  they  are  exposed  in  the 
vicinity  of  the  streams.  In  this  part  of  their  range,  the  primary  strata 
are  much  traversed  by  veins  of  coarsely  crystalized  granite,  in  which 
the  three  ingredients,  the  felspar,  quartz  and  mica,  nre  often  of 
unusual  size,  the  felspar  being  generally  by  far  the  most  predominant 
mineral,  and  exhibiting  a  remarkable  tendency  to  pass  to  the  condition 
oi  kaolin,  by  decomposition*  This  rotting,  by  atmospheric  influence, 
is  not  confined  to  the  injected  veins  of  granite,  but  characterizes  also 
a  large  part  of  the  gneiss,  especially  in  the  country  around  Philadel- 
phia, where  the  rocks  are  sometimes  in  a  decayed  and  pulverulent 
"condition  to  a  depth  of  more  than  twenty  feet.  Advantage  is  occa* 
sionally  taken  of  this  circumstance,  the  loose  materials  of  the  rock 
being  sifted  to  procure  a  sand  which  is  of  remarkable  sharpness,  and 
well  suited  for  the  purposes  of  masonry, 

Ac  Fairmount,  near  Philadelphia,  the  gneisp  projects  above  the 
diluvium,  and  is  quarried  to  some  extent  in  this  vicinity,  arid  also  on 
the  west  bank  of  the  river,  at  Judge  Peters's.  The  grain,  or  lami- 
nation of  the  rock,  is  exceedingly  contorted  ;  implying  the  occurrence, 
at  one  time,  of  an  immense  compressing  force*  In  all  the  quarries 
from  Fairmount  to  the  Fails  oi  Schuylkill,  the  rock  is  intersected  by 
numerous  cross  joints,  which  appear,  until  closely  examined,  to  repre- 
sent its  divisional  plains  or  true  strata fications,  and  which  at  Fairmount 
are  nearly  horizontal.  These  joints  divide  the  mass  into  blocks  of 
convenient  shape  and  dimensions ;  and  when  they  dip  in  the  right 
direction,  greatly  facilitate  the  operations  of  the  quarry.  The  belt  of 
gray  granitic  gneiss  which  passes  Philadelphia,  is  well  developed  on 
Darby  creek,  Urum  creek,  Ridley  creek,  Chester  creek,  and  the  other 
adjacent  streams.  On  nearly  all  of  these,  it  has  long  been  wrought, 
supplying  Philadelphia,  and  other  places,  with  a  large  amount  of  very 
excellent  curbing  stone,  and  material  for  the  foundations  of  houses 
and  for  other  purposes.  At  the  Falls  of  Schuylkill,  there  is  a  large 
quarry  of  very  excellent  gneiss,  of  a  light  gray  aspect,  which  has 
long  contributed  its  supply  of  good  building  material  to  Philadelphia. 
In  this  quarry  is  a  vein  of  large  grained  granite,  with  red  felspar; 
the  strata  dip  to  the  N.  W.  Higher  up  the  Schuylkill,  the  relative 
proportion  of  the  felspar  in  the  rock  is  less,  while  the  amount  of  mica 
is  greatly  augmented.  Nearly  the  whole  distance  from  Fairmount  to 
Manayunk,  the  prevailing  dip  of  the  rocks  is  towards  the  north,  with 
only  occasional  irregularities.  Approaching  the  mouth  of  the  Wissa- 
hiccon,  garnets  begin  to  be  abundant ;  and  the  rock  assumes,  for 
considerable  spaces,  the  composition  of  a  true  mica  slate.  Siaurotidc, 
cyaniie,  and  red  oxide  of  titanium,  with  other  minerals,  occur  in 
this  vicinity. 

Near  Manayunk  the  predominant  rock  is  a  mica  slate.  It  is  much 
contorted  and  abounds  here  and  for  two  miles  up  the  river,  as  far  as 
the  soap-stone  quarry  in  regularly  formed  crystals  of  garnet.  It  is 
also  intersected  by  numerous  veins  of  coarse  fehpathic  granite* 
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At  the  tunnel  on  the  Reading  rail  road,  and  near  the  Flat  Rock  bridge 
a  belt  of  considerable  width  crosses  the  river  north  of  which  the  mica 
state  is  again  repeated,  embracing  between  this  point  and  the  beh  of 
soap-stone,  one  or  two  smaller  zones  of  the  horabiendic  rock. 

Vke  so  called,  soap-stone  rock  referred  to,  crosses  the  Schuylkill 
about  a  mile  and  a  half  above  the  Flat  Rock  bridge.  Its  average 
width  is  a  little  more  than  a  furlong.  This  stratum  includes  two  dis- 
tinct bands,  that  on  the  south  being  mineralogically  a  rather  peculiar 
fock,  consisting  of  steatite  and  talc,  imbedding  numerous  lumps  or 
knots  of  dark  terpentine,  white  that  on  the  north,  is  a  dark  va- 
riety of  terpentine  "holding  occasionally  crystals  of  hofnblend. 
The  steatitic  rock  has  been  quarried  for  many  years  on  the  east  bank 
of  the  river,  supplying  Philadelphia  to  a  moderate  amount,  with  a 
material  excellently  adapted  for  the  lining  of  furnaces,  grates  and  fire 
places*  Until  the  general  introduction  of  marble,  it  was  also  used  to 
some  extent  for  the  steps  of  houses,  for  which,  however,  it  is  not  so 
well  adapted,  the  soft  steatite  being  easily  worn  and  leaving  in  course 
<of  time  the  harder  nots  of  serpentine  to  roughen  the  surface. 
'  The  steatite  and  serpentine  belt  first  shows  itself  near  the  foot  of 
Chesnut  Hill,  three  fourths  of  a  mile  east  of  the  Germantown  turnpike. 
Increasing  in  width,  it  crosses  the  Wissahiccon  a  short  dfetanco  below 
the  intersection  of  the  same  road  where  iris  well  exposed.  At  thin  local- 
ity it  contains  green  mica,  fate,  t'catke,  dolomite,  terpentine  &c. 
ill  abundance.  On  rhe  Ridge  road,  a  few  detached  fragments,  in  the 
soil  of  the  neighboring  fields,  are  ail  that  can  be  found  to  indicate  its 
course.  Approaching  the  Schuylkill,  th3  terpentine  band  augments 
considerably  in  width,  forming  a  distinct  ridge  which  extends  into 
liower  Merion  township.  At  the  soapstone  quarry  on  the  Schuyl- 
kill, the  dip  of  the  steatitic  rock  Appears  to  be  parallel  with  that  of  the 
mica  slate  lying  south  of  it,  but  it  is  so  much  intersected  by  cross 
joints  as  to  render  it  difficult  to  determine  this  point  with  certainty. 
Between  the  steatitic  rock  and  4ntea  state  there  occasionally  occurs  a 
thin  band  having  nearly  the  composition  of  achloritoslate.  CrystalUiz* 
*d  dolomite,  carbonate  <>f  lime  end  talc,  occur  here  abundantly.  About 
half  a  mile  west  of  the  Schuylkill  in  Lower  Merion  township,  there 
is  another  quarry  which  has  likewise  keen  worked  for  many  years. 
The  steatite  at  this  locality  can  be  ptocured  in  larger  blocks,  being 
less  intersected  by  joints:  it  frequently  contains,  however,  concretions 
of  carbonate  of  time,  dolomite  and  other  minerals  which  deteriorate 
its  value.  About  a  mile  and  a  half  farther  west,  the  belt  expands  to 
nearly  half  a  mile  in  width,  separating  soon  into  two  portions,  which 
cross  Mill  creek  about  three  furlongs  asunder,  and  then  thin  out. 
The  serpentine  throughout  the  whole  range,  maintains  nearly  the  same 
features,  being  much  mixed  with  heterogenous  minerals.  No  dis- 
tinct line  of  division  separates  it  from  the  steatite  on  its  south.  North 
of  the  serpentine  range  the  gneiss  again  appears,  traversed  as  usual, 
by  veins  of  granite.  Further  north,  the  character  of  the  rock  is  en- 
tirely changed,  it  having  hardly  the  aspect  of  a  crystalline  or  primary 
stratum.    This  bed  is  traseabie  from  the  river  to  the  Bethlehem  turn* 
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pike.    On  the  west  side  of  the  Schuylkill**  it  forms  a  high4  ridge,  dfvfc 
ding  the  gneiss  and  mica  slates  on  the  sounh,  and  the  talc  slate  and 
limestone  on  the  north.     Not  far  west  of  the  river  kematWc  iron 
ore  exists  near  it,  though  not  in  large  deposites,  and  on  the  Gulf  road 
ore  was  worked  for  some  time*     Traces*  of  iron  ore  are  irequent  in 
this  part  of  the  formation. 

Not  far  from  Bellemout  the  beds  of  bernhlendic  gneiss  and  micaw 
slate  contaiu  much  injected  granite  passing  to  the  state  of  kaoit7*r 
one  vein  of  which  is  from  twelve  to  fifteen  feet  in  thickness.     On  the 
Lancaster  turnpike  about  four  miles  from  Philadelphia,  there  is  a  lo- 
cality where  it  is  thought  the  gneiss  might  be  profitably  worked  ;  it 
was  exposed  in  cutting  the  new  lail  road.     In  the  northern  part  of 
Block  ley  township,  the  toornbtendjc  variety   of  the  gneiss    is   quits*, 
abundant.    The  townships  of  Lower  ftforion,  Haver  ford,  Maple,  aw)* 
also  the  south  of  Radnor,  are  composed  chiefly  of  mica  slate.     In 
Upper  and  Lower  Providence,  SpringfieidV  0arby*  Upper  Darby,  and 
is  Ridley  townships,  gneiss  and  miea  slate  mostly  prevail.    In  la* 
northern  part  of  Lower  Merion  and  Radnor,  there  is  a  similar  rock  to 
that  on  the  Schuylkill  above  the  serpentine  band.    It  becomes  talcose 
towards  Tredyffrin. 

On  the  road  from  Chester  to  West  6heste*,  through'  £dgerooin%- 
about  three  mites  from  the  former  piace,  th^  beds  assume  a  scientific 
aspect,  a  circumstance  which  is  not  un  frequent.    Its  structure  im- 
plies rather  a  metamorphic  than  an  igneous  origin.     Gneiss  asd  mtes? 
slate  through  which  extensive  trap  dykes  Have  been*  protruded,  are' 
often  modified  into  a  rock  of  similar  character. 

Near  the  Blue  Hill  school  house  in  Upper  Providence  township, 
there  is  a  small  bed  of  serpentine,  and  at  the  cross  roads  in  Middle* 
town  townships,  rather  more  than  a  mife  from  Wrai^letown,/«spefV 
calcedony,  flint,  hematite,  steatite,  and  other  minerals  occur  in  the 
serpentine  formation  which  appears  to  constitute  the  hill  which  crosses- 
the  Chester  and  West  Chester  road  diagonically  from  S.  W.  to  N,  E. 
The  trap  dykes  that  occur  in  Delaware  county  are  mostly  small  aodh 
rarely  influence  the  strata  in  their  vicinity.  One  of  some  size  occurs- 
in  Newtown. 

Near  the  Spread  Eagle,  on  the  Lancaster  tempi ke,  fourteen  miles- 
from  Philadelphia,  there  exists  a  small  included  bed  of  serpentine,  ay 
little  to  the  north  of  the  main  road.  No  exposures  of  the  rock  are  vis-* 
able,  but  it  is  distinctly  marked  by  its  sterile  soil  which  has  caused  it 
to  be  abandoned  by  the  agriculturist.  Or  the  north  of  this  lies  the- 
talc  slate,  which  passes  so  gradually  into  the  mica  slate  on  its  south* 
ren  margin  as  to  render  it  impossible,  nntess  in  particular  instances, 
to  delineate  them  separately.  The  upper  or  northern  margin  of  the- 
talc  slate  belt,  bounding  the  primary  limestone  on  the  south,  is  dis- 
tinctly marked,  being  generally  near  the  base  of  the  South  Valley 
Hill.  This  band  of  primary  slates  pursuing  a  W.  S.  W.  direction 
in  the  range  of  hills  south  of  the  Great  Valley,  expands  from  a  width 
of  one  mile  at  its  eastern  extremity,  to  a  breadth  of  several  miles  as  ft 
approaches  the  Susquehanna. 
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Another  bed  of  serpentine*  similar  to  that  near  the  Spread  Eagle, 
occurs  in  the  mica  slates  about  a  mile  and  a  half  S.  W,  of  the  Paoji, 
«nd  about  one- third  of  a  mile  further  on  in  the  same  direction,  there  - 
is  a  large  bed  of  the  same  rock,  nearly  two  mires  in  length,  which 
crosses  the  road  from  Saugartown  to  the  Warren  tavern,  and  thins 
out  in  East  Goshen,  not  lar  from  the  township  line*     North  of  Sau- 
gartown, it  has  been  quarried,  furnishing  the  material  for  the  monu- 
ment commemorating  the  massacre  of  Paoti.      In  the  same  range 
•another  included  bed  of  the  serpentine  crosses  the  road  leading  from 
the  Generai  Green,  to  the  Steamboat  taverns.     It  is  a  mite  and  a  half 
in  length,  and  nearly  a  fourth  of  a  mile  wide.      The  rock  at  this 
locality  contains  idle,  asbestos,  magnetic  iron  ore,  steatite,  and  quartz 
and  in  smaller  granules,  amethyst,  jasper,  garnet,  attinolite  and 
schorl,     Another  and  smaller  band  occurs  In  a  direct  line  with  it, 
about  a  mile  further  west*  thinning  out  at  Taylor's  mill  on  York  run, 
where  it   has  been  quarried  to  some  extent,  supplying  the  building 
material  for  the  Episcopal  church  in  West  Chester. 

Serpentine  has  generally  been   ranked  by  geologists  among  the 
tmstratified,  igneotis  rocks,  few  instances  being  recorded  where  it 
assumes  a  regularly  bedded  structure ;  but  in  the  belts  above  described, 
there  is  little,  either  in  its  relative  position  to  the  adjacent  strata,  or 
in  the  appearance  of  the  rock  itself,  which  imply  that  it  has  been 
intruded  in  a  melted  state.     Tts  aspect  is  that  of  a  strictly  laminated 
rock,  the  divisional  plains  conforming  to  the  stratification  of  the  sur- 
rounding mica  slate.     This  is  particularly  conspicuous  at  the  quarry 
last  alluded  to.  We  perceive,  moreover,  no  evidence  of  any  contortion 
in  the  neighboring  schistose  rocks,  such  as  would  Indicate  the  pro- 
trusion of  this  materia!.      The  mica  slates,  and  included  serpentine, 
all  dip  at  a  high  angle,  towards  the  S.  S.  E.  In  the  township  of  West 
Goshen,  occur  carbonate  of  magnesia,magnesite,  several  varieties  of 
quartz,  cyanite,  stau'rotide,  asbestos,  amyanthus,  steatite,  talc,  and 
octahedral  crystals  of  iron,  at  several  localities,  but  generally  in 
small  quantities.     In  East  Bradford  township,  a  few  furlongs  west  of 
the  forks  of  the  Brandy  wine,  we  meet  with  another  bed  of  serpentine, 
somewhat  more  than  a  mile  in  length.    It  is  exposed  on  the  road 
leading  from  West  Chester  to  Wistar's  bridge.     Near  Strode's  mill, 
there  occurs  another  bed,  apparently  a  portion  of  a  different  belt. 
About  two  miles  north  of  the  forks  of  the  creek,  on  the  road  leading 
from  Wisiar's  bridge  to  the  Gap  road,  we  pass  a  barren  hill,  which 
consists  of  serpentine;  and  another  tract  similar  occurs  on  the  road 
from  Marshallton  to  Trimble's  mill. 

On  the  Fork  run,  a  mile  and  a  quarter  from  its  juncture  with  the 
Brandywine,  exists  a  small  lenticular  bed  of  limestone,  included 
among  the  layers  of  the  mica  slate.  It  does  not  exceed  half  an  acre 
in  extent  J  but  it  is  a  useful  locality,  furnishing  lime  for  the  neigh- 
boring lands.  In  East  Bradford  township,  besides  most  of  the 
minerals  found  in  West  Goshen,  we  find  foetid  carbonate  of  lime, 
wnethyst,  zircon,  brown  tourmaline,  adularia,  actynolite,  steatite, 
and  htkomargfi*     The  dip  of  the  rocks  on  the  Brandywine,  both  in 
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the  talc  slates  and  mica  slates*  is  precisely  t&e  reverse  of  that  which 
they  display  on  the  Schuylkill,  being  generally  S.  S.  E.,  at  a  steep 
angle. 

Referring  in  the  next  place  to  some  points  in  tbe  geology  of  the 
district,  south  of  West  Chester  and  east  of  the  Brandy  wine,  we  may 
mention  the  occurrence  of  an  excellent  briekmaketfs  clay  worked  in 
the  vicinity  of  that  town  and  at  several  other  places.  In  Birmingham 
township,  on  the  farm  of  Caleb  Brinton,  one  mile  west  of  Diliwortbs* 
town,  the  mica  slate  contains  a  small  interposed  bed  of  limestone, 
occupying  about  one  acre.  It  is  quarried,  yielding  a  rock  of  a 
coarsely  crystalline  structure,  which  produces  a  very  good  lime. 
Some  distance  south  of  Dillworthstown,  a  narrow  vein  of  a  superior 
.white  felspar  crosses  the  road  leading  to  Wilmington,  from  which 
masses  of  considerable  size  and  purity  are  obtained.  Still  further  to 
the  south,  on  the  farm  of  Thomas  Bullock,  in  Delaware  county,  we 
find  another  bed  of  limestone,  somewhat  similar  to  the  last,  though 
yielding  a  material  of  rather  less  purity.  West  of  the  Brandy  winer 
we  find  tike  small  lenticular  beds  of  limestone  becoming  more,  numer- 
ous among  the  primary  slates.  On  the  farm  of  William  Harvey,  one 
mile  above  Chad's  Ford,  is  a  fine  white  times  tone,  containing  crystals 
of  Brucite.  Another  bed  is  quarried  about  two  miles  west  of  the 
creek,  near  the  Pennsborough  townshfp  line.  It  is  somewhat  larger 
than  any  previously  described,  and  lies  in  the  bottom  of  a  valley.  The 
rock  is  large  grained,  partly  white  and  partly  speckled  by  dark  mica, 
or  clouded  by  a  little  carbon.  The  bed,  and  the  adjoining  strata,  dip 
to  the  south.  According  to  Mr.  Townsend,  of  West  Chester,  about 
four  hundred  and  eighty  perches  of  limestone  were  quarried  in  this* 
township  during  the  year  1838.  Chrome  ore,  though  only  in  small 
quantity*  has  been  found  on  the  farm  of  Joel  Swain.  Arragoniter 
crystallized  aiigitet  sahlite^  and  sphene  crystallized  in  augite,  were 
also  found  in  this  township.  In  the  adjoining  township  of  Kennet, 
about  thirteen  hundred  perches  are  said  to  have  been  procured  from 
the  quarries  of  Caleb  S.  Jackson  and  Lewis  Ganser  ;  the  former 
situated  on  Red  Clay  creek,  three- fourths  of  a  mile  below  Marshall's 
mill ;  the  other  on  the  Delaware  line,  on  a  smaller  branch  on  the  same 
stream.  The  rock,  especial \y  at  the  latter  locality ,  is  coarsely 
crystalline.  At  both  places,  it  is  white,  and  contains  carbonate  of 
magnesia. 

Another  small  lenticular  bed  of  limestone  is  traceable  near  the  meet- 
tog  house  at  Kennett's  Square,  but  it  is  not  quarried.  A  fourth  bed,  of 
the  same  description,  crosses  the  western  line  of  Kennett  township, 
about  one  mile  south  of  the  village.  A  large  quarry  exists  here,  on 
the  farm  of  J.  M.  Phillips,  the  stone  yielding  an  exceMent  lime.  The 
dip,  in  all  these  instances,  is  towards  a  point  a  few  degrees  east  of 
south.  Two  narrow  bands  of  limestone,  about  a  furlong  apart,  occur 
not  far  from  Barclay's  mill,  higher  up  on  the  some  stream.  The 
northern  and  largest  one  consists  of  a  firm,  white  and  sometimes 
bluish  limestone,  containing  carbonate  of  magnesia.  These  beds  are 
somewhat  contorted.    On  the  farm,  of  Thomas  Webb,  in  this  neigh«v 
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borhood,  a  small  body  of  chrome  ore  has  been  discovered,  several 
tons  only  of  which  have  been  dug.  A  large  limestone  quarry  has 
been  opened  on  the  farm  of  Mr.  Logan.  It  yields  a  good  lime*  la 
East  Marlborough  township,  several  interesting  minerals  were  met 
with.  Among  these  are  zircon,  basanite,  foetid  felspar,  beryl, 
epidote,  tremolite,  and  dialage,  all  occurring  near  Unionvillef  also, 
chromate  of  iron,  oxide  of  iitamtm,  iserine,  spongiform  quartz, 
tec*  in  other  places*  During  twelve  months,  about  seventeen  hund-u 
red  and  twenty  perches  of  limestone  were  quarried  in  this  town-, 
ship.  In  West  Bradford  township,  on  the  Brandy  wine  creek,  near 
Woodwards's  mill,  the  slates  enclose  a  bed  of  limestone  ;  and  in,  the 
same  range,  to.  the  W,  S.  W.  or  this,  there  exists  another  larger  one, 
which  thins  out  in  crossing  the  road  from  Downingstown  to  Mar- 
shallton, one  mile  north  of  the  latter  place.  Limestone  is  also 
quarried  near  tho  Poor  House,  not  far  from  the  southern  line  of  the 
township,  where  an  excellent  lime  is  produced.  At  this  locality,  we 
find  fee, id  qaartz.  Another  small  band  of  limestone,  occupying 
perhaps  a  fourth  of  an  ac*e,  may  be  seen  a  little  north  of  this,  on  the 
road  to  Mar  shall  ton.  During  twelve  months,  about  four  thousand 
pesebes.,of  ijmestpne  were  quarried  in  this  township..  A  dyke  of 
fine  grained  trap  crosses  the  country  east  of  Marshallton,  in  a  S.S.VV. 
and  N.  N.  E.  direction,  forming  a  ridge  of  rather  good  soil. 

InNewlin  township,  about  live  hundred  perches  of  limestone  have 
been  raised.in  one  year.  This  township  is  rich  in  a  variety  of  mine, 
rals;  among  which  we  may  enumerate,  precious  garnet  in  small 
quantities,  radiated  quartz,  chalcedony,  agate,  corundum  (both  mas- 
si  vjb  and  crystallized),  green  tourmaline,  beryl,  and  sapphire  lige' 
forum,  a&bsstos,  oxide  of  titanium,  fye. 

In  East  Fallowfield  township,  near  Laurel  Forge»  occurs  a  steatite 
rock,  at  ono  time  quarried,  but  now  only  occasionally  wrought. 
Serpentine,,  also,  occurs  on  the  road  leading  from  Marshallton  to 
CoatsviHe,  near  the  intersection  of  a  small  stream  entering  the  west 
branch  of  the  Brandy  wine,  a  little  below  the  paper  miil.  Nearly  the 
whole  of  this  township  consists  of  the  talc  slate  formation,  which  cross- 
es  the  east  branch  of  the  Brandy  wine  above  the  mouth  of  Valley  creek, 
and  passes  through  the  northern  part  of  West  Bradford,  and  thence 
expands  in  width  through  East  Fallowfield  into  West  Fallowfield, 
where  the  proportion  of  mica  slale  in  the  rock  becomes  considerable. 
On  Doe  run,  in  the  latter  township,. there  is  a  large  quarry  or  excel} 
lent  limestone,  near  the  cotton  factory*  Though  nearly  in  a  line- 
with  the  beck  at  Phillips's,  mill,  one-third  of  a  mile  distant,  it  does  not 
appear- to  be  the  same.  In  both  instances,  the  dip  is  towards  the 
south.  Tho  rock  is  bluish. and  white*  Much  limestone  exists  m  this 
vicinity;  and- from  indieations,  the  beds  are  probably  of  some  extent, 
though  imperfectly  exposed.  In  West  Marlborough,  the  adjoining 
township,  to  the  south,  about  eight  hundred  and  fifty  perches  of  lime- 
stone are  quarried1  annually,  obtained  chiefly  on  Doe  run.  About  a 
m\e  and  a  half  north  of  Londongrove  Meeting  House,  there  is  a  bed 
of  while. limestone,  QonJainingJn;  some  abundance,  a  mineral,  tb^ 
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nature  of  which  we  have  not  yet  determined.     Among  the  mineral* 
found  in  West  Marlborough  are  dolomite,  fluate  of  lime,  magnesite, 
scapolite,  radiated,  crystallized  and  fibrous  tiemotiie,  &c.     Lime* 
stone  occurs  in  the  southern  part  of  the  township,  on  the  farm  of 
William  Penix,  two  miles  to  the  north  of  Chatham.    It  has  received 
but  little  attention.    About  half  a  mile  south  of  Londongrove  Meeting 
House,  there  is  a  small  hill,  consisting  of  a  sandstone,  referable, 
apparantly,  to  F.  I.  of  the  lower,  secondary  series.     The  rock  dips 
to  the  S.  E.  and  seems  to  be  a  small  patch  of  that  formation  which 
has  escaped  denudation.     Another  hill  of  the  same  sandstone  crosses 
the  Wilmington  and  Lancaster  turnpike,  a  little  south  of  Chatham. 
In  this  latter  tract,  which  is  about  a  mile  long  and  a  fourth  of  a  mile 
wide,  the  sandstone  dips  at  an  angle  of  forty-five  degrees,  to  a  point 
a  little  east  of  south.     The  occurrence  of  F.  I.   in  this  insulated 
position,  so  far  to  the  south  of  its  general  margin,  which  is  along  the 
northern  side  of  the  Big  Limestone  valley,  is  somewhat  remarkable,  and 
implies  how  extensive  was  the  denudation  which  removed  the  lower, 
secondary   strata  from  the  southern  belt  of  the  State,  which  they 
appear,  in  part  at  least,  to  have  covered.     Near  Chatham,  asparagus 
$tone  (phosphate  of  lime)  may  occasionally  be  found,  and  oxide  of 
titanium  more  frequently.      During  1638,  the  limestone  quarried  in 
this  township  amounted  to  fourteen  thousand  six  hundred  and  eighty- 
four  perches.     A  bed,  crossing  near  the  branch  of  White  Clay  creek, 
half  a  mile  from  Chatham,  is  extensively  quarried.     The  prevailing 
color  of  the  rock  is  blue,  though  occasionally  it  is  white.     It  yields 
an  excellent  lime,  and  appears  to  cover  a  considerable  area.     About 
a  mile  south,  a  bed  of  the  limestone  occurs,  immediately  on  the  creek 
at  Stephen's  mill.     It  is  small,  and  has  not  been   much  worked. 
Steatite  rock  exists  in  the  same  neighborhood.      One  mile  south  of 
Chatham,  there  is  a  small  quarry  of  limestone,  of  a  blue  color,  on  the 
farm  of  William  Hicks.      Fine  specimens  of  ivory  quartz  occur  in 
this  locality.    A  white,  and  sometimes  brownish,  granular  limestone, 
often  disintegrated,  is  seen  on  the  farm  of  Phoebe  Morgan,  half  a  mile 
north  of  Westgrove  Meeting  House.     A  quarry  of  fine  limestone  lies 
further  down  the  stream,  near  Jackson's  mill ;  and  a  large  quarry  on 
the  east  branch  of  White  Clay  creek,  near  Avoudale.   The  beds  here 
are  thick ;  the  rock  close  grained,  and  advantageously  wrought,  and 
of  a  bluish  and  white  color,  affording,  when  burnt,  a  good  lime. 
Potter's  clay  abounds  in  this  township ;  also,  a  little  iron  ore,  and 
crystallized  red  oxide  of  titanium.    In  New  Garden  township,  lime- 
stone occurs  in  several  localities.     One  on  the  eastern  township  line, 
belonging  to  J.  M.  Phillips,  has  been  already  mentioned.  Elfric  Wilson 
has  opened  one  on  the  road  from  the  Londongrove  Meeting  House  to 
the  Friends'  Meeting  House,  on  the  Wilmington  turnpike,  in  New 
Garden*     It  is  situated  in  a  valley  not  far  from  the  northern  line,  on 
the  west  side  of  the  road.    A  very  good  stone  is  raised  at  this  quarry, 
which  is  of  a  blue  and  white  color*     The  beds  dip  to  the  south,  at  a 
steep  angle.     Dochranamon  Hill  consists  chiefly  of  sienitic  rock  and 
mica  slate,  the  latter  being  sometimes  quarried  for  flag  stones*    Some 
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Of  the  gneiss  in  this  vicinity  famishes  a  good  building  stone.  A  narrow 
belt  of  limestone,  yielding  a  tolerably  good  lime,  is  quarried  about 
three-fourths  of  a  mile  south  of  the  above  mentioned  hill.  A  bed  of 
rather  pure  kaolin,  from  which  several  hundred  tons  have  been  pro- 
cured, occurs  on  the  farm  of  Samuel  Hoopes,  in  the  southern  part  of 
the  township.  It  appears  to  be  abundant,  but  the  demaad  tor  the 
article  is  limited.  In  this  neighborhood  occurs  magnesian  garnet. 
About  three-fourths  of  a  mile  from  the  Delaware  State  line,  a  bed  of 
limestone  was.  quarried  on  the  farm  of  Thomas  Brown.  A  section  in 
the  quarry  shows  the  limestone  in  a  nearly  horizontal  position, 
regularly  overlaid  by  mica  slate.  It  is  granular,  and  liable  to 
disintegrate* 

Half  a  mile  lower  down  on  the  same  stream,  a  branch  of  White 
Clay  creek,  there  exists  a  bed  of  impure  micaceous  limestone ;  quar- 
ried on  the  farm  of  Septimus  Evans.  Some  parts  of  the  quarry, 
hbwever,  afford  a  good  material.  The  Waste  Land  quarries,  so  cal- 
led, in  this  vicinity;  are  not  much  worked— the  beds  have  the  usual 
S.  E.  dip.  A  part  of  the  rock  is  inclined  to  disintegrate,  though  the 
quality  of  the  lime  is  rather  good.  The  quantity  of  limestone  quar- 
ried in  this  township  in  twelve  months  was  upwards  of  two  hundred 
and  sixty  thousand  perches. 

In  London  Britain  township,  there  is  an  extensive  belt  of  lime- 
stone. The  rock  is  bluish  and  white,  lying  in  thick  beds.  It  is  com- 
pact and  produces  a  good  lime.  The  whole  yields  from  several 
adjoining  quarries,  seventeen  thousand  perches  per  annum. 

Gneiss  and  mica  slates  traversed  by  occasional  belts  of  hornbtendic 
and  sienitic  stratified  rock  occupy  the  townships  of  London  Britain, 
New  London  and  the  greater  parts  of  East  and  West  Nottingham, 
Upper  and  Lower  Oxford,  Londonderry,  &c.  The  soil  in  some 
places  is  moderately  fertile,  but  when  the  talc  and  mica  slates  prevail, 
and  they  constitute  the  predominate  formation,  it  is  not  productive. 
In  Londongrove  near  Morris's  mill,  a  singular  hornblendic  rock 
occurs  which  might  pass  for  a  variety  or  sienne.  Near  Brown's  mill, 
on  Little  Elk  creek,  in  East  Nottingham,  we  find  the  eastern  extre- 
mity of  that  broad  belt  of  serpentine  rock  known  as  the  Pine  Barren 
range.  The  southern  margin  crosses  North-east  creek  between  the 
cotton  factories  and  the  Maryland  line.  The  northern  margin  passes 
almost  due  westward  near  Kirk's  mill  to  Carter's  mill,  on  the  Octa- 
rora  creek  and  thence  to  the  Maryland  line,  at  its  intersection  with 
the  Conawingo.  Chrome  ore  is  found  in  small  quantities  in  this  belt 
not  far  from.  Ramsey's  tavern,  but  not  in  abundance.  It  also  occurs 
though  not  in  quantity  a  mile  and  a  half  east  of  the  tavern  near  a 
small  brook  which  crosses  the  state  road.  By  washing  the  debris 
which  strews  the  bottom  and  margin  of  this  stream — much  chrome 
ore  in  a  granular  form  is  collected.  Two  excavations  have  been  open- 
ed for  the  ore  in  the  Pine  Barren  at  Carter's  mill,  in  West  Notting- 
ham, but-the  mineral  was  soon  exhausted.  In  this  township,  during 
the  year  1838,  one  hundred  and  fifty  tons  ol  chrome  ore  were  procu- 
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red  and  about  fifty  tons  in   East  Nottingham*    Its  market  price  is 
about  sixteen  dollars  per  ton. 

Some  of  the  more  mottled  varieties  of  the  serpentine  in  the  former 
township,  are  quite  compact  and  susceptible  of  a  polish,  promising  to 
be  adapted  to  ornamental  purposes*  A  short  distance  below  Carter's 
mill  on  the  Octarora,  there  is  a  seam  of  the  silicute  of  magnesia*, 
from  which  in  1$88,  about  -eight  hundred  tons  of  the  mineral  were 
procured,  valued  at  four  dollars  per  ton,  at  the  quarry.  It  lies  in  the 
form  of  compact  veins  or  lenticular  beds,  of  no  great  thickness,  mix- 
ed sometimes  with  steatite  and  serpentine*  the  ^quantity  however, 
seems  abundant.  A  little  higher  up  the  creek  a  "narrow  vein  has  been 
discovered  where  the  mineral  is  intermixed  witli  much  serpentine 
and  other  substances  giving  it  the  mottled  appearance  of  a  breccia* 
The  serpentine  belt  of  this  and  the  adjoining  townships 'contains  both 
steatite  and  asbestos,  The  serpentine  ridge  after  crossing  the  Oune- 
wingo,  and  passing  into  Maryland,  is  prolonged  in  a  W.  by  S.  direc- 
tion crossing  the  Susquehanna  near  Fraser's  Point,  and  thence  en* 
tering  Harford  county.  Near  the  Octarora,  not  far  from  Wood's 
Fulling  mill,  Mr.  Isaac  Tyson  has  a  large  chrome  pit  which  has  been 
extensively  worked  for  several  years*  The  mineral  does  not  occur 
in  the  form  of  a  regular  vein  or  load,  but  in  bunches  irregularly  min- 
gled among  the  serpentine  on  one  side,  but  somewhat  wefl  defined  on 
the  other,  having  a  general  S.  E#  underlie  or  dip.  The  fragments  of 
serpentine  on  the  surface  contain  triuch  chrome  ore, -and  this  locality 
promises  a  supply  sufficient  for  the  demand  for  sometime  to  <rome. 
Chrome  ore  exists  also,  though  not  abundantly,  near  the  Baptist 
Meeting  house,  on  the  Maryland  Jine,  where  steatite,  often  containing 
disseminated  ore,  occurs  in  great  abundance.  Asbestos  is  also  com- 
mon here.  The  indications  are,  that  the  cromiferous  iron  ore  and 
other  associated  minerals  exist  in  many  places  in  the  belt  where  they 
have  not  yet  been  procured. 

The  principal  rock  in  the  southern  part  of  Lancaster  county  is  talc 
slate.  The  soil  resulting  from  this  formation  is  generally  sterile  and 
unprofitable.  On  the  Susquehanna  river,  a  little  above  the  mouth 
of  Peter's  rock,  near  Peach  Bottom  ferry,  slate  is  quarried  on  both 
sides  of  the  river.  The  strata  dip  toward  the  S.  S.  E.  at  an  angle  of 
seventy-five  degrees  ;  the  lines  of  bedding  and  of  cleavage  coinciding. 
Irregular  joints  traverse  them  generally  at  an  acute  angle.  The 
slates  split  with  great  facility. 

Near  Snedley's  saw  mill  on  Little  Conewingo  creek,  occurs  a  small 
bed  of  serpentine  embraced  between  strata  of  talc  slate  and  mica  slate, 
On  the  summit  of  a  hill  near  the  road*  chrome  ore  and  silicate  of  mag- 
nesia exist  in  small  quantites.  A  pit  was  opened  lie  re,  but  is  no 
longer  worked.  At  the  Methodist;  Meeting  house,  between  Little 
Britain  and  Drumore  townships  we  meet  with  a  small  bed  of  curious 
ftlspathic  rock  analagous  to  that  which  bounds  the  primary  limestone 
near  the  Schuylkill.  It  yield**  good  white  day  butnot  in -quantity 
sufficient  to  make  it  aa  object  of  importance. 
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Talc  slate  constitutes  for  the  most  part  the  rock  in  Colerain,  Dru- 
rtiore,  (he  lower  part  Of  Bart  and  part  of  Martick  townships,  being  va- 
ried  by  a  few  occasional  belts  of  mica  slate.  The  soil  is  therefore 
poor  and  the  country  thinly  settled.  In  Bart  township  the  important 
limestone  belt  of  the  Great  Valley  thins  out.  On  a  line  with  this 
limestone  is  a  small  lenticular  patch  of  the  same  rock  known  as  Bears' 
quarries. 

Having  now  completed  the  observations  at  present  to  be  made,  re- 
specting that  part  of  the  southern  primary  belt  which  lies  south  of 
the  Great  Limestone  valley,  from  the  Delaware  as  far  westward  as 
the  Susquehanna,  I  shall  proceed  in  the  next  place  to  describe  the 
primary  tracts,  lying  north  of  the  same  valley,  and  between  this  lat- 
ter rive!  and-  the  Schuylkill,  then  treat  of  the  Geology  of  the  Great 
Valley  itself  and  afterwards  extend  my  observations  west  of  the  Sus- 
quehenna  into  York  county. 

Gneiss  North  of  the  Chrtat  Valley  of  Chester  county. 

That  part  of  Chester  and  Lancaster  counties  lying  immediately 
ftorth  of  the  Great  Limestone  valley,  is  occupied  chiefly  by  stratified 
primary  rocks  of  th6  gneiss  system.  Much  of  this  gneiss  is  of  the 
granitoid  kind,  while  many  beds  are  hornblendic.  The  predominant 
Constituent  is  felspar,  though  it  presents  a  considerable  variety  in  its 
composition.  In  Chester  county,  to  which  these  observations  more 
'especially  refer,  it  is  usually  rather  coarsely  crystalline,  but  in  Lan- 
caster, particularly  toward  the  Susquehanna  river,  we  meet  with  a 
larger  relative  proportion  of  mica  and  talc  slate,  replacing  the  genu- 
ine gneiss. 

The  junction  of  these  gneiss  rocks,  with  the  primary  limestone  of 
the  valley  is  concealed  by  the  over  lapping  sandstone  (F.  I.  of  our 
lower  secondary  series)  which  forms  the  North  Valley  Hill,  from  the 
Schuylkill  to  the  westernmost  branch  of  the  Octarara  creek.  On  the 
north,  the  gneiss  of  Chester  county  passes  beneath  the  middle  second- 
ary red  sandstone  formation  from  Valley  Forge,  to  the  eastern  ex- 
tremity of  the  Welsh  mountain,  and  on  the  N.  VV.  beneath  the  older 
secondary  sandstone  of  the  Welsh  mountain  itself.  Mica  and  talc 
slates  prevail  in  much  less  proportion  in  this  tract  than  throughout  the 
primary  region,  already  described,  lying  south  of  the  Limestone  valley. 
In  the  parts  of  fiast  Nanrmeal,  Vincent,  Pikeland,  Charleston  and 
Uwchland,  where  the  gneiss  prevails,  its  character  is  very  uniform; 
felspar,  hornblend  and  quartz,  being  here  the  prevailing  constituents, 
and  mica  relatively  rare. 

Iron  ore  has  been  dug  here  for  several  years  past  in  several  places, 
about  five  hundred  tons  being  annually  produced.  In  Vincent  town- 
ship,  about  six  hundred  tons  are  annually  procured.  It  occurs  at 
many  localities  east  of  the  Yellow  Springs,  but  nowhere  in  apparently 
large  deposits.  The  composition  of. the  ore  found  near  the  Yellow 
Springs,  will  appear  from  the  analysis  given  in  Chapter  VI. 
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At  Kimberton,  on  the  farm  attached  to  the  Academy,  and'  but  fifty 
yards  south  of  the  road,  there  is  a  very  small  bed  of  altered  crys- 
talline limestone,  consisting  chiefly  of  calcareous  spar,  including  scat* 
tered  crystals  of  plumbago  epidate  and  other  minerals.  It  seems  to 
have  been  a  small  lenticular  bed  into  which  a  dyke  or  thick  vein  of 
sienite  has  been  protruded,  the  excessive  heat  of  which,  when  in  a 
melted  state  has  probably  modified  the  rock  to  the  crystalline  struc- 
ture described. 

At  another  locality  further  north,  near  Shuter's  mill,  on  French 
creek  at  the  margin  of  the  red  sandstone  occurs  another  bed,  of  high- 
ly crystalline  sparry  limestone,  similarly  affected  by  a  dyke  of  igne- 
ous rock  and  containing  beautiful  crystals  of  plumbago  and  other 
minerals.  The  intrusive  rock  seems  to  be  a  species  of  serpentine.  ^ 
These  beds  of  limestone  have  been  wrought  to  a  very  moderate  ex- 
tent, the  cost  of  qarrying  them  being  considerable  and  the  lime 
though  fit  for  agriculture,  being  rather  too  dark  for  the  purposes  of  the 
plasterer.  The  structure  and  mineral  character  of  this  calcareous 
rock,  seem  identical  with  those  which  characterise  the  belts  of  altered 
secondary  limestone,  which  range  so  extensively  along  the  southern 
margin  of  Kittatinny  valley  across  New  Jersey. 

Small  trap  dykes  are  common  in  the  townships  of  Vincent  and 
East  and  West  Nantmeal.  The  two  high  hills  near  Warwick  Fur- 
nace consist  of  trap — the  largest  mass  of  this  rock  in  the  township. 
Nearly  two  miles  below  the  Yellow  Springs,  on  the  road  which 
leads  direct  to  the  valley,  and  on  the  middle  branch  of  the  Pickering, 
there  is  another,  but  much  smaller,  bed  of  limestone,  which  has  been 
altered  in  a  similar  manner  to  those  above  described.  The  rock  that 
surrounds  it  is  a  kind  of  sienite,  and  the  limestone  i9  crystallized  and 
contains  plumbago*  A  fourth  bed  of  the  same  species  of  limestone 
occurs  on  a  small  branch  of  the  Brandy  wine,  one  mile  and  a  quarter 
north-east  from  the  Eagle  tavern.  Like  the  others,  it  has  been  altered 
by  igneous  action,  and  is  coarsely  crystallized,  and  contains  plum* 
bago.  Above  the  Friends'  Meeting  House,  a  bed  of  a  singular,  hard, 
hornbiendic  rock,  crosses  the  road;  appearing,  also,  on  the  road 
leading  from  the  Yellow  Springs  to  the  Red  Lion,  two  miles  above 
the  latter  place.  Pipe  clay  occurs  in  Uwchland  township,  in  con- 
siderable abundance.  Graphite  is  said  to  occur  in  West  Nantmeal, 
disseminated  through  blue  quartz,  but  none  was  met  with. 

Iron  ore  is  found  at  several  localities.  Near  Isabella  Furnace,  a 
vein  of  titaniferous  iron  ore  occurs  on  the  farm  of  Mr.  Green, 
yielding  59.44  per  cent,  of  metallic  iron.  The  titanic  acid  which  h 
contains,  forming  a  titanate  of  the  protoxide,  renders  the  ore  difficult 
to  flux,  and  consequently  the  manufacture  of  iron  from  it  has  been 
abandoned.  Large  quantities  of  this  ore  were  taken  to  the  lower  part 
of  New  Jersey  some  years  since,  for  the  purpose  of  mixing  with  the 
bog  iron  ore  of  that  district,  and  was  worked  with  some  success.  Its 
chemical  composition  is  given  in  Chapter  VI. 

A  little  below  Waynesburg,  near  Felt's  mill,  there  is  a  dyke  of 
trap,  extending  in  a  nearly  east  and  west  direction.     On  the  road 
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from  the  Mariner's  Compass  to  the  United  States  Arms,  one  mile 
south  of  the  Lancaster  turnpike,  there  is  a  bed  of  limestone,  which 
may  belong  to  F.  II.,  as  it  is  situated  on  the  margin  of  a  hill  of  sand- 
stone consisting  of  F.  I.  It  is  not  altered ;  the  color  of  the  rock, 
which  rs  fine  grained,  is  a  light  blue.  The  area  which  it  occupies  is 
limited.  In  this  township,*fifteen  thousand  perches  of  limestone  are 
said  to  be  quarried  annually. 

In  Brandy  wine,  and  the  greater  part  of  West  Cain  township,  horn- 
blend  io  rocks  are  common  ;  but  in  Sadsbtfry,  in  Lancaster  county, 
gneiss,  usually  the  granitic  kind,  and  mica  state,  are  the  prevailing 
strata. 

If  we  trace  the  line  of  junction  between  the  primary  rocks  and  the 
limestone  F.  II„  we  shall  find  it  commencing  near  the  western 
extremity  of  the  Welsh  mountain,  on  the  southern  side  of  the  hill, 
and  passing  near  the  Pequea  Meeting  House,  in  an  undulating  line* 
It  crosses  the  county  line  between  Chester  and  Lancaster  a  little 
above  St.  John's  Church,  and  then  runs  south-  and  south-west  to  join 
the  sandstone  of  the  Mine  ridge.  Following  the  foot  of  the  Mine 
ridge  on  the  north  side,  it  leaves  the  sandstone  after  a  while,  and 
passes  about  a  mile  below  St  r  as  burg  and  on  the  Pequea  creekT 
where-  some  traces  of  F.  II.  are  visible  along  the  creek,  some  dis- 
tance below  the  main  beds  of  the  limestone,  not  having  been  denuded. 
From  thence  it  continues  to  Willow  Street,  and  is  prolonged  to  the 
Conestoga,  near  Wybin's  mill.  It  follows  the  creek  downwards  to 
Hershey's  mill,  above  Safe  Harbour,  where  it  crosses  and  passes 
round  the  east  and  north  sides  of  Turkey  hill,  reaching  the  Susque- 
hanna at  Wistler's  run.  A  small  isolated  patch  of  secondary  lime* 
stone  F.  If.  has  escaped  denudation,  on  the  Little  Beaver  creek,  at 
Jacob  Neff's  fulling  mill,  about  two  miles  from  Strasburg,. 

In  Bart  township,  north  of  the  valley  limestone,  and  between  the 
North  Valley  and  Mine  Ridge  ranges,  which  consist  of  sandstone,, 
the  gneiss  and  mica  slate  occur,  and  continue,  with  some  slight  vari- 
ations, to  the  Susquehanna.  Turkey  Hill  is  composed  of  talc  and 
mien  slates,  which  become  the  prevailing  rocks  as  we  approach  the 
river. 

Iron  ore  occurs  on  Big  Beaver  creek,  in  Bart  township,  near  the 
mill  of  A.  Bare,  at  the  foot  of  Mine  Ridge.  It  is  an  argilaceous  ore,, 
situated  in  detritus  that 'has  probably  been  brought  down  from  the 
neighboring  sandstone  hill.  Much  of  this  sand  and  loose  matter  is 
intermixed  with  the  ore,  which  has  been  worked  for  many  years. 
Iron  ore  also  occurs  and*  is  dug  near  Shenk's  tavern,  on  the  Susque- 
hanna, not  far  from  Stoner's  ferry.  It  is  an  argilaceous  ore,  and  lies 
near  the  side  of  the  hill.  It  is  brought  to  the  river  to  be  transported 
to  other  places* 
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lAmtslotie  of  the  Great  Valley* 

This  belt  of  limestone,  Vhicft  forms  the  Great  Valley,  and  extends 
through  the  western  half  of  Montgomery  county  through  Chester  coun- 
ty and  Sadsbury  and  Bart  townships,  in  Lancaster  county,  commences 
about  a  mile  and  a  half  south-west  of  WHldw  Grove.  Tracing  it  along 
itssouthren  margin,  we  find  itenteringlhe  north  corner  of  Cheltenham 
township,  crossing  the  Bethlehem  turnpike  near  the  Running  Piftrip 
tavern,  a  mile  below  Flourtown,  and  thence  passing  to  Spring  Mill  on 
the  Schuylkill,  where  it  "crosses  the^  river  and  follows  "Gulph  creek, 
through  Upper  Merion  township,  into  Chester  county.  This  line, 
after  passing  the  County  line,  a  little  less  than  a  mile  south  of  the 
Baptist  Meeting  House,  follows  the  foot  of  the  South  Valley  hill 
about  the  same  distance  north  of  Glassley  and  north  of  the  Padli,  to 
within  a*  couple  of  furlongs  of  the  Warren  tavern,  and  from  thence 
half  a  mile  south  of  the  Steamboat  tavern,  and  somewhat  more  to  the 
north  of  the  Indian  King.  Near  Dowriingstown,  it  has  decreased 
much  in  width,  being  little  more  than  three-fourths  of  a  mile  broad. 
The  line  passes  about  two  furlongs  south  of  the  town.  From  Down- 
ingstown,  the  foot  of  the  hill  indicates  the  margin  of  the  limestone, 
which  passes  rather  less  than  a  quarter  of  a  mile  below  Coatsville  on 
"to  Fteeman's  mill,  on  Buck  run  ;  thence  to  Cloud's  mill,  near  Phil- 
lip's tavern,  on  the  Gap  and  Wilmington  turnpike;  and  to  the  Octa- 
Tara  creek,  near  the  junction  of  Cloud's  run.  In  Lancaster  county, 
it  follows  Cooper's  run  as  far  as  the  dam  near  the  Valley  mills,  but 
afterwards  continues  along  the  valley  a  furlring  sdttth  of  llieistream. 
We  then  trace  the  same  southern  margin  across  the  west  branch  of 
the  Octarara,  about  a  fourth  of  a  mile  below  Buckman's  tavern,  and 
thence  to  Kunkle's  and  Eckman's  run,  at  which  place  the  limestone 
terminates.  On  fickman's  farm,  the  line  doubles  back  toward* 
the  east,  and  pursues  nearly  a  straight  course,  by  the  Reform 
Meeting  House,  to  Buckman's  tavern ;  thence  running  straight  to  the 
tDctarara,  a  fourth  of  a  mile  above  Noble's  factory.  Its  greatest 
width  in  Lancaster  county  is  nottntieh  more  than  half  a  mile.  Re- 
turning into  Chester  county,  it  continues  direct  to  Parkesbuirg,  At 
Coatsville,  it  passes  one  and  a  half  furlong  north  of  the  villiage*  Two 
miles  east  of  Coatsville,  the  belt  widens,  and  passes  a  fourth  of  a 
mile  south  of  East  Cain  Church.  Si  ill  expanding,  the  northern 
margin  passes  one-third  of  a  mile  north  of  Downingstown  to  West 
Whiteland  township  line*,  wtiete  it  is  within  a  furlong  and  a  half  of 
the  Valley  turnpike ;  and  -thence  continues  north-east  for  about  thre% 
and  a  half  miles.  The  width  of  the  lirriestbne,  taken  along^the  east 
township  line  of  West  Whiteland,  is  a  little  more  than  two  miles  ;  and 
the  northern  margin  is  a  nearly  straight  line  from  thence  to  the  Valley 
creek,  which  it  crosses  half  a  mile  from  its  junction  with  the  Schuyl- 
kill. As  the  belt  passes  into  Upper  Merion,  it  its  overlaid  on  the 
north  by  the  red  sandstone — a  portion  of  which  jutting  out  in  the 
form  of  a  loop  as  far  as  the  Ring  of  Prussia  tavern,  conceals  that  part 
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of  the  formation  which  lies  to  the  north  of  Reesville.  From  thence* 
the  northern  line  continues  direct  to  within  half  a  mile  of  Norristown* 
and  turning  down  towards  Swedes'  Church,  crosses  the  Schuylkill 
one  mile  below  the  bridge.  Doubling  south  a  short  distance  from  the 
river,  it  forms*  in  Plymouth  township,  another  loop,  and  then  crosses 
the  Ridge  turnpike  at  the  fourteenth  mile  stone  from  Philadelphia,  and 
the  Germantown  turnpike  a  little  more  than  a  quarter  of  a  mile  below 
the  fifteen  tli  mile  stone.  It  then  passes  into  White  marsh  township, 
crossing  the  Wissahiccon  at  Mather's  mill,  a  short  distance  beiow 
Sandy  Run,  following  the  run  until  it  reaches  the  eastern  extremity  of 
the  belt  in  Abington  township,  near  Willow  Grove. 

That  portion  of  the  formation  which  enters  Abington  township,  is 
more  slaty  and  fractured  than  that  further  to  the  west,  and  it  also 
contains,  apparently,  a  larger  amount  of  salica.  Those  portions  of 
the  rock  which  are  exposed,  or  are  nearest  to  the  surface,  have  in 
many  places  undergone  partial  decomposition,  and  have  the  appear- 
ance of  a  white  calcareous  sand.  This  sandy  aspect  of  the  limestone 
may  be  observed  in  aH  the  quarries  in  the  neighborhood  of  Sandy 
Run,  and  also  at  many  other  localities.  Mostly-,  however,  unless  the 
rock  has  undergone  partial  decomposition,  the  limestone  is  crystalline 
and  granular ;  varying  in  color  from  blue  to  white,  as  a  greater  or  less 
amount  of  carbonaceous  matter  may  enter  into  its  composition.  Each 
of  these  colors  is  not  confined  to  a  particular  stratum,  but  varies  repeat*- 
«dly  in  the  same  bed,  and,  indeed,  the  area  occupied  by  one  paiticular 
color  is  nsually  very  small*  The  dip  throughout  the  whole  formation 
is  remarkably  uniform.  Near  Sandy  Run  it  is  towards  the  south  and 
S.  S.  E.  Quarries  and  pits  have  been  opened  on  almost  every  farm 
along  Sandy  Run.  Oce  of  the  largest  in  this  vicinity  is  on  the  farm 
of  Mf.  Fitzwater,  near  Fitzwatertown.  The  limestone  is  chiefly 
blue,  the  dip  S.  S.  E.  at  an  angle  of  about  sixty  degrees.  The  prac- 
tice of  the  landholders  is  to  let  out  the  right  of  working  the  quarry  for 
a  certain  period,  and  the  tenant  during  that  time  may  excavate  as 
much  stone  as  he  may  require.  Many  quarries,  also,  are  opened 
and. worked  by  the  proprietor  for  his  individual  supply.  No  record 
is,  therefore,  kept,  to  enable  us  to  ascertain  the  number  of  perches 
annually  quarried. 

Near  the  Meeting  House,  about  a  mile  above  Flowertown,  a  trap 
dye  crosses  the  Bethlehem  turnpike  in  a  north  east  and  south-west 
direction.  It  is  about  two  and  a  half  miles  long,  commencing  near 
the  north?west  line  of  Springfield  township,  and  ranging  past  Bickell's 
tnill  dn  the  Wissahiccon  to  the  school  house  lying  half  a  mile  further 
west.  The  protrusion  of  the  dyke  }ias  not  disturbed  the  adjoining 
strata  to  any  serious  extent.  A  marble  quarrv  has  been  opened  south 
of  the  dyke,  near  Beck's  mill.  The  rock  is  granular,  and  its  predo- 
minant color  is  bluish.  Crystals  ofjluateoflime occur  in  this  quarry. 
About  half  a  furlong  north  of  the  dyke,  there  is  another  quarry  on 
Bickell's  farm,  in  which  the  beds  are  somewhat  contorted. 

At  the  Episcopal  Church,  near  Seller's  tavern,  the  limestone  in- 
cludes a  band  of  stratified  felspaihic  rock  similar  to  that  which  is 
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interposed  between  it  and  the  gneiss  bounding  it  on  the  south.  This 
bed  is  small,  but  forms  a  steep  hill,  which  crosses  the  road  diagonally* 
It  has  the  same  range  and  dip  as  the  limestone  including  it.  It  sepa- 
rates into  small  fragments,  often  rhombejdat  in  shape,  and  is  used 
for  repairing  the  turnpike,  being  quarried  for  this  par  pose. 

Another  band  of  somewhat  similar  felspathic  rock  occurs  on  Sandy 
run,  near  the  margin  of  the  red  sandstone.  It  differs  from  the  last  in 
being  less  readily  decomposed  and  in  containing  small  crystals  of 
hornblend.  It  is  a  very  local  occurrence,  only  a  few  layers  of  it  peep- 
ing from  beneath  the  overlapping  sandstones.  The  spot  .is  at  a  smith 
shop  on  Sandy  run,  a  mile  east  of  the  turnpike. 

On  the  turnpike  opposite  Sellerstown,  a  limestone  quarry  of  some 
size  is  wrought,  the  rock  making  an  excellent  lime.  An  extensive 
quarry  of  the  same,  nearly  white,  variety  of  the  limestone  exists  on 
Mather's  farm.  There,  the  beds  are  crossed  by  very  regular  joints, 
giving  the  appearance  of  a  stratification,  in  another  direction  f  the 
true  dip  is  towards  the  south. 

Traces  of  iron  ore  occur  at  several  localities  in  Whitemarsfr  town- 
ship, but  we  meet  with  no  deposkes  of  magnitude  troth*  we  approach 
Barren  Bill  and  Spring  mill.  Near  the  Germantown  turnpike,  about  a 
fourth  of  a  mile  above  the  Plymouth  Meeting  Bouse,  are  the  lime- 
stone  quarries  of  W  right  and  Johnson.  Much  of  the  stone  in  this  neigh* 
bourhood  is  beautifully  white,  though  some  lay ers  occur  having  a  more 
or  less  blue  is  h  tint.  The  weathered  snrfaee  of  many  beds  is  rough 
and  sandy,  showing  some  siliceous  matter  in  the  rock.  At  Marble 
Hall  an  extensive  quarry  of  white  marble  is  worked  by  Mr.  Hillman. 
Some  of  the  beds  at  this  place  are  remarkably  white  and  uniformity 
crystalline,  while  others  of  simtar  texture  are  bluish  or  pinkish  and 
some  contain  small  flames  of  green  tale.  That  portion  of  the  quarry 
from  which  the  best  marble  is  procured  is  merely  a  bed,  a  few  yards 
m  thickness  dipping  S.  S.  £.  at  an  angle-  of  eighty  degrees.  About 
fifty  yards  further  on,  another'  quarry  ot  very  similar  marble  but  of  a 
bluer  color  is  wrought.  The  beds  here  are  not  quite  so  thick.  Near 
the  turnpike,  on  the  farm  of  Mr.  Hilder*  small  beds  of  brown  iron  oc« 
have  been  discovered,  from  which  a  moderate  quantity  has  teen  sent 
to  the  Schuylkill  to  be  smelted.  The  ore  is  rather  too  siliceous  to  yield 
a  good  iron,  with  facility.  The  deposite  extends  into  the  adjoining 
farm,  where  a  small  pit  has  alsc  been  dug.  Earthy  plumbago  and 
Black  oxide  of  manganese  occur  in  both  places  mixed  with  much  soil 
and  clay.  About  a  fourth  of  a  miie  further  down  the  road,  two  other 
marble  quarries  occur  in  which  the  beds  are  nearly  perpendiculay 
dipping  rather  towards  the  S.  S.  E.  These  quarries  are  not  so  ac- 
tively wrought  as  formerly,  when'  blue  marble  was  in  more  request. 
Within*  a  few  fields  of  the  quarries,  a  small  body  of  iron  ore  has  been 
found,  resembling  in  most  respects  that  above  referred,  to.  This  ore 
is  sandy  and  not  well  adapted  to  make  a  superior  iron*  Iron  ore  also 
occurs  on  both  sides  of  the  Ridge  road,  near  the  twelfth  mile  stone 
arad  m  dug  to  a  moderate  amount.  This  deposite  is  rather  less  sandy 
than  that  oo  the  Germantown  turnpike.    A  range  of  calcareous  tal- 
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code  slates,  lies  in  contact  with  the  felspathic  stratum  of  Barren  Hill* 
extending  westward,  though  not  with  much  regularity  to  the  Schuyl* 
kill.  They  pass  into  a  slaty  talcose  Limestone.  In  many  parts  of 
the  general  limestone  belt,  the  change  from  compact  to  slaty  lime* 
stone  arises  from  the  introduction  of  talcose  matter.  The  compact, 
thickly  bedded  white  limestone  at  Spring  mill,  seems-to  be  a  conlinu* 
alion  of  the  talcose  beds  in  contact  with  the  felspathic  rock  of  Barren 
Hill.  Talc  slate  occupies  a  band  in  the  limestone,  about  two  miles 
north  of  the  Barren  Hill  church. 

Iron  ore  occurs  in  the  neighborhood  of  Spring  Mill  and  Con  she  ho* 
ken,  on  several  farms.    That  belonging  to  Mr.  Kuhnzey ,  near  the  town- 
ship  line  has  been  opened,  but  to  a  moderate  extent.    Nearly  all  the 
ore  in  this  neighbourhood  is  more  or  less  siliceous.     For  it*  chemical 
composition  see  chapter  VI.     A  quarry  of  dark  blue  marble  is  wrought 
near  the  thirteenth  mile  stone  on  the  Ridge  turnpike,     in  this  and  an- 
other adjoining  quarry,  the  marble  is  chiefly   of  the  blue  variety. 
The  beds  dip  at  a  steep  angle  towards  the  south,  that  furnishing  the 
best  marble,  being  sufficiently  thick  to  render  the  labour  of  quarrying 
it  less  than  at  some  of  the  quarries  already  mentioned.     A  fine  natural 
section  along  the  east  bank  of  the  Schuylkill,   exposes  nearly   the 
wholes  of  this  primary  limestone  belt  across  its  entire  breadth.     The 
predominant  dip  is  at  an  angle  of  sixty  or  sixty-five  degrees  towards 
the  south*     From  its  northern  margin  for  about  one  mile  south,  the 
limestone  frequently  alternates  with  thin  seams  of  talc  slate  and  con- 
tains thin  veins  of  apparently  injected  quartz.    South  of  this  occur 
alternating  beds  of  light  blue  limestone,  the  change  occurring  every 
few  yards*  until  within  a  mile  of  Conshehoken,  where  talc  states  be- 
gin and  extend  south  to  the  villiage.     At  Conshehoken,  a  trap  dyke 
crosses  the  river  in  a  E.  N.  E.  and  W.  S.  W.  direction,  commen- 
cing at  the  Ridge  load  at  the  twelfth  milestone  and  extending  west- 
ward four  miles.     The  talc  slate  which  crosses  the  Schuylkill  near 
Horry  dam,  extends  along  the  Gulf  run  and  gradually  thins  out* 
Beyond  this  to  the  west,  the  main  body  of  the  limestone  lies  in  con* 
tact  with  the  talc  slates  of  the  southern  primary  belt  which  contain  no 
calcareous  matter  and  which  forma  moderately  elevated  ridge,  extend- 
ing across  the  whole  of  Chester  county,  separating  the  calcareous 
belt  fiom  the  mica  slate  still  further  south.    In  that  portion  of  the 
Limestone  Valley  which  occupies  the  south ren  part  of  Upper  Merion 
township,  especially  in  the  immediate  vicinity  of  the  Schuylkill,  there 
are  numerous  and  extensive  quarries,  furnishing  a  large  supply  of  the 
rock,  a  portion  of  which  is  transported  to  Philadelphia,  and  other 
places,  by  the  several  rail  roads  and  the  Schuylkill  navigation,  a  large 
amount  being  converted  into  lime'  on  the  spot,  designed  for  the  same 
markets. 

A  large  quarry  of  the  limestone  is  wrought  on  the  west  side  of  the 
Schuylkill,  two  or  three  miles  below  Valley  Forge,  where  the  rock 
is  tolerably  thick  bedded  and  of  a  light  color.  The  quarried  stone 
is  conveyed  to  the  river  by  a  rail  road,  and  thence  taken  by  boats 
to  the  various  lime  kilns.    Extensive  quarries  have  also  been  open- 
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ed  near  the  Valley  Church,  where  the  limestone  is  very  similar  to  that 
of  the  last  Locality,,  dipping  steeply  south,  being  of  a  light  tint,,  and 
furnishing  an  excellent  lime.  On  the  road  from  Glassley  to  Valley 
Forge,  near  the  county  line,  there  is  a  small  bed  of  slaty y  talcose, 
calcareous  rock  ex  tend  ing  east,  and  west  about  three  furlongs  in  length 
towards  Valley  creek*.  It  constitutes  a  small  hill,,  over,  the  east  end 
of  which  the  road  passes.  Near  Valley  Forge*  occurs  a  stratum  of 
felspatbic  rock,  like  that  seen  at  Barren  Hill.  It  is  exposed  in  the 
creek  and  occasionally  appears  emerging  from  below  the  sandstone  of 
F.  I.  at  the  foot  of  the  North  Valley  Hill,  a  little  east  of  the  Valley 
Church.  The  limestone  near  the  White  Horse  tavern  in  East  White- 
land  township,  is  occasionally  talcose  and  slaty.  Nearer  the  Steam- 
boat tavern,  the  more  usual  granular,  structure  prevails.  Throughout 
all  this  Tange,  however,  the  rock  makes  excellent  lime.  A  little 
south  of  the  Valley  turnpike  about  three  and  a  half  miles  east  of 
Downingtown,  is  the  extensive  quarry  of  superior  white  marble, 
which  has  for  many  years  supplied  Philadelphia  with  the  beautiful 
article,  employed  in  so  many  of  its  public  and  private  edifices.  It  is 
on  the  farm  of  Mr.  John  B.  Thomas.  The  beds  on  this  quarry  are 
slightly  contorted.  The  portion  worked  for  the  marble,  separates 
into  two  bands.  The  rock  occurs  in  massive  beds,  chiefly  white, 
with  sometimes  a  bluish  tinge,  and  is  quarried  with  great  facility.  It 
has  been  much  used  in  the  construction  of  the  Girard  College,  and 
other  public  buildings,  winch  adorn  Philadelphia  and  the  neighbour- 
ing towns.  It  is  valued  at  about  three  dollars  per  cubic  foot.  This 
marble  is  converted  into  a  good  lime,  but  its  crystalline  or  granular 
structure  causes  it  to  crumble  in  the  kiln,  making  it  a  little  difficult  to 
manage.  This  variety  is  much  esteemed  by  masons,  being  sold  in 
Philadelphia  under  the  name  of  Fish-egg  lime,  a  name  suggested  by 
its  granular  structure.  In  the  year  1838,  it  is  estimated  that  twenty- 
five  thousand  nine  hundred  and  ten  perches  of  limestone  were  quar- 
ried in  this  township.  On  the  farm  of  Mr.  H..  B.  Jacobs,  there  is 
a  quarry  of  dark  blue  marble,  of  excellent  quality  but  the  demand  for 
this  variety  has,  of  late  years,  declined.  At  Downingtown  the  lime- 
stone is  chiefly  of  a  light  color  and  compact.  Two  quarries,  one,  of 
a  compact,  the  other  of  a  more  granular,  limestone,  have  been  opened 
on  the  farm  of  Mr.  Hunt,  who,  from  some  experiments  which  he  has 
made,  gives  the  preference  to  the  lime  made  from  the  granular  variety. 
The  analysis  given  in  Chapter  YI.  will  show  the  relative  composition 
of  these  two.  species  as  they  exist  in  this  neighbourhood. 

The  limestone  belt  is.  crossed  obliquely  by  a  small  trap  dyke,  rang- 
ing north-east  and  south-west,  which  intersects  the  rail  road  near 
Hunt's  farm.  The  width  of  the  formation,  near  the  East  Cain  Church, 
is  reduced  to  about  three-fourths  of  a  mile.  It  is  somewhat  variable, 
being  dependant,  probably,  upon  the  angle  of  the  dip;  which,  how- 
ever, is  pretty  constant.  At  Goatsville,  it  does  not  exceed  three 
furlongs.  At  Bell's  quarry,  Midway,  the  rock  is  light  colored.  About 
a  mile  east  of  Trueman's  mill,  we  find  a  small  bed  of  white  clay, 
derived  from,  the  decomposition  of  a  felspatbic  stratum  lying  between^ 
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the  limestone- and  the  (ale  skies.  In  the  vicinity  of  Buck's  run  and, 
Parkesburg,  the  limestone  becomes  darker  and  more  slaty.  In  passing 
Cloud's  mills  into  Lancaster  county,  it  gradually  declines  in  thickness, 
-being  at  Cooper's  fulling  mill,_in  Strasburg  township,  not  more  than 
two  furlongs  wide..  At  its  termination  in  Bart  township,  it  becomes 
more  than  usually  sandy,  especially  near  its  margin.  The  main  belt 
seems  to.  terminate  on  Eck man's  run  ;  but  another  small  lenticular 
belt  shows  itself  a  mile  and  a  half  further  to  the  west,  on  the  premises 
of  Mr.  Bare,  where  the  rock  is  quarried*; 

Ajt  Galiagherville,  a  quarry  has  been  opened'  upon  a  vein  of  crys- 
talline white  marble,  which  promises  to  afford  blocks  of  building 
material  with  facility.  The  bed  is  narrow,  inclining  to  the  south,  at 
a  high  angle,  and  will  probably  increase  in  value  the  deeper  it  is 
excavated.     Iron  pyrites  occur  in  this,  locality. 

Throughout  the  whole  valley,  the  dip  ol  the  formation  is  very 
nearly  constant,,  varying  usually  between  sixty  and  seventy  degrees, 
directed  towards  the  south  and  S.  S.  E.  Mr.  W.  P.  Townsend,  of 
West  Chester,  estimates  that,  in  1838,  not  less  than  six  hundred  and 
eighty-five  thousand  two  hundred  and  forty-one  perches  of  limestone 
were  quarried\  within  the- limits  of  Chester  county,  producing,  at  the 
average  price  of  sixty  cents  per  perch,  411,144  dollars;  but  it  is 
probable  that  this  estimate  is  somewhat  too  low. 

Of  the  Primary  Rocks  in  the  Southern  part  of  Fork  County. 

We  shall  now  proceed  to  describe  the  primary  strata  as  they  occur 
along  the  west  bank  of  the  Susquehanna,  river,  where  they  are  well 
exposed  by  the  excavations  made  along  the  newly  constructed  canal 
The  rocks  near  the  southern  State  line  are  chiefly  talco*>c  and  mica- 
ceous slates,  occasionally  containing  arenaceous  bands,,  approaching 
in  structure  to  a  fine  grained  sandstone.      Near  Cooper's  Point,  occur 
minute  but  beautifial  crystals  of  ortohedral  iron.     At  the  second  lock 
above  the*  State  line,  we  find  a  siliceous  stratum,  fifty  feet  thick,  regu- 
larly intersected'  by  cross  joints*  whrch-  is  extensively  used  for  the 
.construction  of  the  locks  and  walls  of  the  canal ^  Slate  Point  is  a  high 
projecting  hill,  so  named  from  the  roofing  slate  found  in.  it.     This 
slate  splits  with  tolerable  regularity,  and  affords  a  durable  roofiing 
material,  but  it  is  difficult  to  quarry.     The  chief*  portion  of  the  slate 
bow  procured  on  the  west  side  of  the  river,  is  taken  from  the  same 
ridge,  two  mites  distant.     The  completion  of  the  canal  will  lend  . 
importance  to  this  belt  of  rock.     Talc  slate  is  almost  the  only  rock 
-visible  from  Maddy  ereck  to  M'Call's  Ferry,  a  distance  of  four  miles. 
The  dip  here  is  between  fifty  and  sixty  degrees  toward  the  S.  S.  E. 
In  an  extensive  excavation  along  the  canal,  at  one  place  ninety-two 
feet  in  depth,  we  find  the  purple  sulphntte  of  copper,  with  a  little 
green  and  blue  carbonate  of  copper,  enclosed  in  irregular  veins  of 
white  quartz*    On  the  south,  bank  of  Otter  creek,  one  hundred  yards 
from  the  river,  we  come  upon  York  Furnace,  near  which  occurs  a 
Uun  band  of  limestone,  enclosed  in  talc  state,   It  is  but  two  feet  thick. 


33  Report  op  Tfifi 

the  more  compact  part  appearing  to  be  adapted  for  agricultural  piip> 
poses.     It  does  not  make  a  good  flux  for  iron  ore,  being  too  magnesian* 

At  Shank's  Ferry,  the  formation  embraces  a  fine  grained  gneiss 
rock.  Opposite  to  this,  on  the  eastern  side  of  the  river*  a  bed  of 
limestone  occurs,  employed  as  the  flux  in  York  Furnace*  The  ore 
smelted  at  this  furnace  is  from  the  large  mine  at  Chesnut  Hill,  near 
Columbia.  Above  Turkey  Hill,  we  meet  with  a  nearly  perpendit 
cular  limestone,  in  the  low  grounds  between  the  ridge  and  the  mouth 
of  Cabin  Branch  run.  It  is  much  mixed  with  slate*  This  calcareous 
rock  terminates  in  a  wedge  shaped  point,  a  few  miles  west  of  tho 
river.  It  is  not  a  part  of  the  primary  formation,  but  a  prolongation 
of  the  lower)  secondary  limestone  of  F.  II.  of  Lancaster  county.  It 
is  quarried  at  two  or  the  places  near  Cabin  Branch  run.  About 
one  and  a  half  miles  above  Burg's  mill,  we  find  a  bed  of  the  limestone, 
having  the  aspect  of  a  very  coarse  conglomerate,  composed  of  masses 
of  grey  limestone,  imbedded  in  a  dark  slaty  cement.  This  is  about 
one  hundred  feet  thick.  Above  the  mouth  of  Cabin  Branch  run,  we 
pass  over  a  broad  belt  of  dark  slate,  nearly  a  mile  in  width.  Near 
its  northern  margin  was  seen  a  large  lump  of  iron  ore  sucking  in  the 
bank,  though  there  seems  little  probability  of  finding  a  valuable 
deposite  of  the  mineral  at  this  place.  Dipping  under  this  slate  at  an 
angle  of  seventy-five  degrees  to  the  south-east,  is  a  belt  of  impure 
slaty  limestone,  three  hundred  feet  in  thickness.  This  belongs  ap» 
parently  to  the  alternating  rocks  at  the  junction  of  F.  8.  1.  and  1I» 
Its  position  is  about  one  mile  below  Wnghtsville.  A  calcareous  and 
arenaceous  rock,  referable  to  F.  I.  extends  along  the  canal  about  half 
a  mile,  terminating  near  the  first  lock  below  Wrightsvule.  The 
limestone  at  the  mouth  of  Cabin  Branch  run,  the  prolongation  of  that 
of  Lancaster  county,  extends  about  three  miles  west  from  the  river, 
losing  itself  a  little  west  of  Margaretta  Furnace,  where  it  is  much 
interstratified  with  slate.  East  of  the  forge,  and  lying  south  of  the 
limestone,  occurs  a  compact  siliceous  and  talcose  slate,  of  much 
beauty,  employed  for  the  locks,  &c.  on  the  canal.  It  is  more  than 
two  hundred  feet  thick.  Margaretta  Furnace,  two  miles  from  the 
river,  on  the  Cabin  Branch  run,  is  supplied  with  ore  from  a  deposite 
in  its  immediate  vicinity,  which  lies  near  the  northern  margin  of  the 
slaty  limestone,  near  its  junction  with  the  slaty  sandstone  of  F.  I. 
The  analysis,  showing  the  prevail  ng  composition^  of  this  ore,  will 
be  found  in  chapter  VI. 

A  somewhat  promising  locality  of  roofing  slate  exists  in  the  Slate 
Ridge  north  of  the  above  limestone.  It  occurs  about  two  miles  south 
of  the  York  and  YV* rights ville  rail  road.  Id  a  rather  wild  and  sequcs* 
tered  neighbourhood,  among  the  Barren  Hills,  thirteen  miles  south* 
east  from  York,  we  come  upon  Susan  Ann  Furnace,  not  recently  in 
operation,  but  undergoing  repairs.  The  iron  ore  procured  near  it 
was  found  to  make  an  inferior  metal,  and  was  abandoned  for  a  purer 
Variety,  obtained  about  seven  miles  to  the  west,  at  a  point  seven  and 
a  half  miles  south  of  York,  where  the  mineral  occurs,  between  seams 
of  disintegrated  slate,  in  nests  and  loose  deposites.    It  is  rather 
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siliceous,  but  is  said  to  yield  a  tolerably  good  iron.  Near  the  Mary* 
land  line,  at  Essex  Hall,  on  the  farm  of  Mr.  Clark,  a  small  deposite 
ofiron  ore  was  worked  some  years  ago*  In  the  fields  between  this 
and  the  State  line,  are  found  loose  crystals  of  red  oxide  of  titanium. 
At  the  State  line,  five  miles  west  of  the  river,  we  find  a  small  ridge 
of  serpentine.  It  is  about  a  mile  long,  and  lies  principally  in  Mary- 
land, in  this  belt  the  mineralogist  may  obtain  fine  specimens  of 
green  serpentine,  actinolitc,  chlorite,  and  asbestos  titaniferous  iron 
ore,  and  magnetic  iron  ore.  A  band  of  chlorite  slate,  near  the 
northern  base  of  the  ridge,  contains,  in  abundance*  beautiful  octohedral 
crystals  of  iron.  Like  the  serpentine  belts  of  Chester  and  Lancas- 
ter counties,  that  above  described  occurs  in  lenticular  form,  in  the 
talcose  and  chloritic  slates.  Two  miles  eastward  of  this  point  are  the 
slate  quarries  already  noticed  as  belonging  to  the  ridge  which  crosses 
the  river  below  Peach  Bottom.  The  quantity  of  roofing  "slate  pro- 
<mred  here  is  considerable.  Specimens  of  IVavellite  are  met  with  in 
the  quarries. 

About  a  quarter  of  a  mile, west  of  the  York  and  Baltimore  rail  road, 
and  ten  miles  south  of  York,  a  thin  band  of  impure  limestone  is 
imbedded  in  the  slate,  and  quarried  on  the  farm  of  Mr.  Daniel  Diehl. 
Westward  from  Diehl's  towards  Jefferson,  it  is  excavated  at  several 
localities,  and  converted  into  lime  for  the  fields.  At  Christian  Knull's, 
east  of  Jefferson,  we  meet  with  indications  of  iron  ore. 

The  junction  of  the  slate  and  limestone  rocks,  F.  I.  and  F.  IF.  is 
seen  on  the  south  of  the  Pigeon  Hills,  about  four  and  a  half  miles 
north-east  from  Hanover.  One  mile  south  of  Hanover,  we  meet  the 
line  of  contact  between  the  limestone  and  slate,  ranging  north-east 
and  south-west,  and  passing  half  a  mite  south  of  Littlestowo,  bringing 
the  margin  of  the  slate  to  the  Maryland  line,  near  Arnold's  mill.  The 
limestone  belt  of  the  York  valley,  lying  on  the  north-west  of  the 
slate,  terminates  near  this  in  a  wedge  shaped  point,  by  the  folding 
round  of  the  overlapping,  middle  secondary  red  sandstone,  which, 
after  concealing  the  limestone,  encroaches  upon  the  slate. 

Section  ii. 

Of  Formation  /.  and  II.,  lying  North  of  the  Southern  Primary 
Region  in  Chester,  Lancaster,  York,  and  Adams  Counties* 

Formation  I. — Sandstone  and  Slate. 

The  extensive  slate  and  sandstone  formation  which  constitutes  the 
lowest  member  of  our  Older  Secondary  or  Appalachian  rocks,  has 
evidently,  at  one  time,  overlapped  the  southern  primary  beh  in  a  much 
wider  area  than  that  to  which  it  is  at  present  limited.  Somo  further 
research  is  requisite  in  order  to  determine  with  precision  its  true  line 
of  junction  with  the  talcose  slates  west  of  the  Susquehanna.  The 
s'aty  rocks  of  the  formation  approach  often  so  nearly  to  the  character 
of  the  primary  schists,  as  to  render  it  somewhat  difficult  to  delineate 
C 


34  REPORT  OF  THE 

their  respective  limits.  The  white  sandstone  constituting  the  upper 
division  of  the  formation  is  everywhere  easily  recognised.  The 
principal  tracts  of  the  formation  which  have  been  spared  in  the  general 
denudation,  which  has  removed  so  much  of  the  surface  rocks  in  this 
southern  section  of  the  State,  are,  if  we  except  the  more  extensive 
belts  of  the  South  mountains,  a  few  insulated,  narrow  ridges  in  Chester, 
Lancaster  and  York.  These  form  the  North  Valley  Hill,  Mine 
Ridge,  Welsh  Mountain,  Chicques  Ridge  on  the  Susquehanna,  and 
the  Pigeon  Hills  in  York. 

The  first  of  these  belts  caps  the  hill  bounding  the  Great  Limestone 
Valley  of  Chester  county  on  the  north,  the  whole  distance  from  the 
Valley  creek  near  the  Schuylkill,  to  Bart  towusbip,  in  Lancaster 
county,  forming  a  long  and  narrow  zone  of  sandstone  resting  uncon* 
formably  near  the  edge  of  the  limestone  and  the  gneiss.  It  is  nearly 
of  the  same  width  throughout,  dipping  gently  southward.  Its  pre- 
vailing character  is  that  of  a  more  or  less  granular  whitish  sandstone. 
The  next  long  belt  of  this  formation  commences  west  of  the  village 
of  Sadsbury,  and  under  the  name  of  the  Mine  Ridge r  passes  into 
Lancaster  county  terminating  on  Big  Beaver  creek.  At  a  gorge  in 
this  ridge  on  the  Newport  turnpike,  the  rock  is  much  disintegrated, 
yielding  fine  white  sand.  On  the  line  of  the  rail  road  in  Sadsbury 
township  red  oxide  of  titanium  occurs  near  the  margin  of  the  for- 
mation in  some  abundance.  It  is  a  mineral  for  which  there  is  a  small 
demand,  being  employed  in. the  manufacture  of  porcelain  teeth.  Its 
value  is  about  five  dollars  per  pound. 

Between  the  township  of  Honey  brook  and  West  Cain,  commencing 
near  the  Lancaster  turnpike,  above  Werner's  mill,  and  extending 
westward  nearly  as  far  as  the  county  line*  there  is  a  steep  hill  con- 
sisting of  this  formation.  On  the  road  from  Downingstown  to  the  Red 
Lion,  in  the  lower  part  Uwchiand  township,  the  same  rock  occurs r  in 
a  small  isolated  hill  running  north-east  and  south-wast  for  about  a 
mile.  VVe  have  already  mentioned  the  occurrence  of  a  similar 
detached  hill  of  this  sandstone  near  Londoogrove.  Another  called 
the  Buckingham  mountain  near  Centreville,  will  be  noticed  in  the 
chapter  on  the  middle  secondary  red  sandstone  formation. 

la  my  report  of  last  year,  the  limits  of  the  other  belts  of  this  for- 
mation,  lying  between  the  Delaware  and  the  Susquehanna,  including 
those  of  the  South  mountain,  were  traced  with  sufficient  exactness. 
The  limited  scope  of  an  annual  report  compels  me  to  postpone  the 
description  of  the  local  geology,  not  only  of  this  formation  but  of  the 
other  secondary  rocks  of  all  that  part  of  our  first  or  southern  district 
lying  east  of  the  Susquehanna. 

Our  explorations  during  the  past  year,  were  extended  over  nearly 
the  whole  oi  Bucks  and  Montgomery  counties,  but  the  necessity  of 
collecting  some  further  details,  and  the  want  of  space,  induce  me  to 
leave  to  another  time,  the  description  of  the  Great  Red  Sandstone  for- 
mation, with  its  minerals,  which  constitute  so  large  a  portion  of  those 
counties,  and  which,  will  be  best  discussed,  when  time  allows  me  to 
introduce  the  details  of  the  entire  belt  in  its  range  through  Bucks, 
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Montgomery,  Chester,  Berks,  Lancaster,  Lebanon,  Dauphin,  York 
and  Adams,  in  all  of  which  counties,  it  has  been  now  explored. 

In  detailing  a  portion  of  the  observations  made  during  the  last  sea* 
son  in  York  and  Adams  counties,  I  propose  therefore,  toomit  the  Red 
Sandstone  belt,  and  confine  myself  to  the  Lower  secondary  rocks  lying 
south-east  and  north-west  of  this  range. 

Of  the  Slate  and  Sandstone  of  Formation  I.  of  the  Pigeon  Mils. 

About  eight  miles  south-westward  from  York,  commences  the 
range  called  the  Pigeon  Hills,  rising  through  the  limestone  of  the 
York  Valley.  These  hills  have  an  eiiptical  form,  are  between  seven 
and  eight  miles  long  and  three  broad,  terminating  south-westward 
near  the  turnpike,  at  a  point  four  miles  north  of  Hanover.  The  strata 
of  these  hills,  comprising  different  portions  of  P.  I.  consist  usually 
of  a  dark  3late  and  a  light  colored  sandstone,  of  different  degrees  of 
fineness  and  compactness.  The  whole  belt,  though  carefully  ex- 
plored, developes  little  of  interest  in  an  economical  point  of  view. 
About  four  miles  N.  N,E.  from  Hanover,  occur  green  chlorite*  and 
a  beautiful  variety  of  foliated  oxide  of  iron.  The  slate  in  the  neigh* 
borhood  shows  small  traces  of  copper  ore.  A  belief  exists  throughout 
this  neighborhood,  that  the  slates  of  these  hills  are  of  the  coal  forma* 
tion,  and  that  coal  perhaps  exists  in  them;  whereas  they  belong  to 
the  very  lowest  secondary  formation  of  our  State,  while  the  workable 
coal  is  exclusively  confined  to  a  wholly  different  group  of  rocks, 
lying  much  higher  in  the  order  of  stratification,  and  occupying  an 
entirely  different  geographical  range. 

Of  the  Limestone  F  IL  of  York  Valley. 

Resuming  our  observations  along  the  Susquehanna,  we  find  the 
southern  margin  of  the  limestone  designated  as  F.  II.  near  the  south 
side  of  Creitz  creek,  below  Wrightsville,  where  it  is  quarried  far 
building  stone,  for  the  locks,  &c.  of  the  canal.  The  dip  is  towards 
the  S.  S.  E.  at  an  angle  of  seventy  degrees.  Another  large  quarry 
occurs  on  the  north  side  of  the  same  creek ;  while  a  third,  in  which 
we  find  some  beds  of  variegated  limestone,  is  wrought  a  little  north 
of  the  bridge.  The  northernmost  exposure  of  the  rock  near  the  river, 
is  in  a  quarry  a  quarter  of  a  mile  above  the  bridge*  The  limestone 
here  is  nearly  white,  and  has  the  aspect  and  structure  of  a  marbie, 
but  is  much  traversed  by  cross  joints,  and  is  hence  difficult  to  procure 
in  large  blocks.  From  this  viciuity  towards  York,  we  notice  several 
varieties  of  the  limestone,  some  belts  of  which  are  highly  magnesian, 
and  therefore  well  adapted  for  the  manufacture  of  hydraulic  cement 
It  is  a  matter  of  just  surprise  that  we  have  hitherto  had  no  manufac- 
ture of  this  valuable  article  any  where  in  the  southern  limestone  belts 
of  this  state,  where  the  material  is  so  abundant,  and  where  outlets  to 
market,  procured  at  so  vast  an  expense  to  the  Commonwealth, 
are  numerous  and  convenient.    Many  chemical  analysis  already 
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made,  and  othefB  now  in  progress  in  the  laboratory  of  the  Survey, 
establish  the  fact,  that  nearly  all  the  limestone  belts  in  the  south* 
eastern  district  of  the  State,  including  also  those  of  the  Kittattnny 
Valley,  contain  bands  of  magnesian  limestone  capable  of  furnishing 
a  hydraulic  cement  identical  in  properties  with  that  so  extensively 
manufactured  in  New  York,  and  on  the  Potomac,  nearSheperdstowu. 

The  town  of  York  is  scarcely  a  mile  from  the  southern  border  of 
the  limestone;*  and  the  excavation  for  the  rail  road,  a  little  south  of 
the  town,  shows  a  slaty  character,  denoting  its  passage  into  the  slate 
on  the  south.  North  of  the  Cbdorus,  it  is  extensively  quarried  and 
converted  into  lime,  Stet  generally  light  grey  or  whitish  One  mile 
north-west  of  the  town,  are  extensive  quarries,  in  one  of  which  occurs 
a  beautiful  flesh  colored  marble,  but  not  in  beds  thick  enough  to  be 
profitably  wrought.  On  a  hill  half  a  mile  west  of  the  town,  a  varie- 
gated, silicious  and  calcaieous  rock  is  quarried  for  a  building'stone. 

That  part  of  the  limestone  belt  south  of  the  Pigeon  Hills  ranges 
between  their  eastern  end  and  the  slate  ridge  to  the  south,  and  passing 
by  Spring  Forge,  advances  towards  Hanover.  South-west  of  the 
forge,  the  belt  becomes  quite  narrow  and  interrupted  by  belts  of 
slate ;  but  it  may  be  traced  continuously  between  the  slate  ridge,  or 
"  Barrren  Hills,"  on  the  south,  and  Pigeon  Hills  on  the  north. 

A  belt  of  iron  ore  is  traceable  along  the  southern  edge  of  this  lime- 
stone, near  the  slate,  for  several  miles.  It  passes  a  little  south  of 
Hanover  and  thence  towards  Littlestown.  This  ore  was  mined  many 
years  ago,  but  has  long  lain  neglected,  owing  to  the  inferior  quality 
of  the  iron  which  it  produced,  in  consequence  chiefly,  of  its  contain- 
ing a  considerable  portion  of  the  oxide  of  manganese*  It  occurs 
in  considerable  quantity  in  a  small  hill  two  miles  south-west  ot  Hano- 
ver ;  from  which  point  to  Littlestown,  detached  lumps  of  it  are  visible 
in  the  soil  for  nearly  the  whole  distance. 

The  red  sandstone  passing  from  the  west  end  of  the  Pigeon  Hills, 
encroaches  upon  the  limestone  as  it  advances  south,  until  near  Arnold's 
mill,  at  the  State  line,  it  overlaps  the  whole  of  the  formation. 

Along  the  southern  base  ©f  the  Pigeon  Hills,  in  the  slates  north  of 
the  margin  of  the  narrow  zone  of  limestone  already  traced,  we  find 
another  belt  of  iron  ore,  of  less  length  than  that  on  the  south  side  of 
the  limestone.  At  Moul's  five  miles  north-east  from  Hanover,  the 
ore  was  dug  about  forty  years  ago.  Much  of  it  is  scattered  about  the 
fields.  Huge  rocky  concretions  of  ore  protrude  themselves  at  the 
base  of  a  spur  of  the  Pigeon  Hills,  about  three-fourths  of  a  mile  to 
the  north-east.  The  thickness  of  this  deposit©  of  ore  is  very  great, 
not  less  perhaps  than  one  hundred  feet  ,*  but  the  mineral  is  extremely 
siliceous,  and  unless  a  new  method  of  working  it  were  devised,  would 
not  justify  attempts  at  smelting  it,  It  is  possible,  however,  that  by 
the  use  of  anthracite  coal,  aided  by  the  hot  blast,  not  only  this,  but 
many  other  siliceous  and  impure  ores,  if  rich  enough  in  iron,  will  be 
found  ultimately  capable  of  yielding  a  tolerably  good  metal,  while 
with  the  inadequate  beat  from  charcoal  they  prove  quite  refractory  # 
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.  The  northern  border  of  this  division  of  the  limestone,  after  ranging 
along  the  southern  side  of  the  Pigeon  Hills,  folds  round  their  south* 
western  termination,  and  meets  the  overlying  red  sandstone  on  their 
northern  declivity.  Extensive  limestone  quarries,  producing  a  valu- 
able lime,  occur  on  the  farm  of  Mr.  Adam  Myers,  near  the  end  of  the 
hills.  A. limestone  quarry  exists  on  a  farm  belonging  to  Mr.  James 
M'Sherry,  near  Conewago  Chapel.  Some  of  the  beds  yield  a  fine, 
compact,  light  colored  variety,  promising  to  be  susceptible  of  a  good 
polish  as  a  marble.    It  affords  at  good  lime. 

The  northern  division  of  the  limestone  is  overlapped,  as  we  have 
said,  along  the  northern  base  of  the  Pigeon  Hills.  It  appears,  how- 
ever, a  little  east  of  King's  tavern,  ten  miles  from  York.  The 
course  of  the  southern  margin  of  the  overlapping  red  sandstone  from 
this  point  is  nearly  north-east,  passing  within  two  and  a  half  miles 
north-west  of  York.  Between  York  and  the  spot  at  which  the  lime- 
stone disappears  at  the  base  of  the  bills,  it  is  much  traversed  by  small 
ranges  of  slate. 

The  anticlinal  ridge,  consisting  of  the  white  sandstone  and  over- 
lapping slate  of  F«  IT.  prolonged  from  Chicques  ridge  at  the  river, 
ranges  along  the  northern  edge  from  Wrightsville  nearly  to  York, 
within  a  mile  and  a  half  of  which  it  terminates*  The  limestone  folds 
round  its  western  end,  and  extends  north-eastward  between  this  ridge 
and  another  of  siliceous  slate,  running  westward  from  the  Codorus. 
These  uniting,  the  limestone  ceames,  in  a  point,  north  of  the  belt  of 
siliceous  slate  just  mentioned,  which  belongs,  apparently,  to  the  upper  # 
portion  of  F.  I.  We  find  another  small  wedge-shaped  tract  of  the 
limestone  crossing  the  river  below  Bain  bridge,  and  extending  west- 
ward about  a  mile,  when  it  is  overlapped  by  the  red  sandstone,  about 
a  mile  north  of  New  Holland.  About  half  a  mile  west  of  the  river, 
near  its  southern  margin,  we  find  lumps  of  iron  ore  in  the  soil. 

Of  the   Sandstone  and  Slate  of  Chicque*  Ridge,   west  of  the 

Susquehanna. 

The  general  structure  of  this  ridge  is  that  of  a  very  much  com- 
pressed or  folded  anticlinal  axis,  on  the  northern  side  of  which  the 
strata  lie  in  an  inverted  attitude,  that  is  to  say,  the  rocks,  originally 
uppermost,  are  seen  dipping  apparently  beneath  others,  generally  in- 
ferior to  them  in  the  order  of  stratification.  The  consequence  is  that 
the  limestone  of  F.  II.  ^y'iag  north  of  the  ridge,  dips  southward,  to 
underlie  the  rocks  of  the  ridge  which  consist  of  F.  K  Above  the 
bridge  at  Wrightsville,  the  most  southern  belt  of  F.  I.  is  a  slaty  sand- 
stone evidently  one  of  the  upper  strata.  It  dips  seventy  degrees 
south.  Approaching  the  main  axis  of  the  ridge,  we  meet  high  per- 
pendicular cliffs  consisting  of  the  lower  sandstone  division  of  the  for- 
mation. The  color  of  the  rock  is  whitish,  sometimes  of  a  bluish  tinge* 
About  a  mile  below  the  mouth  of  Codorus  creek  to  the  north  of  the 
folded  axis,  the  sandstone  is  underlaid  by  a  tolerably  thick  belt  of 
striped  slates,  this  again,  by  a  succession  of  thick  strata  of  sandstone 


38  fcEPOKf  OF  TMS 

and  slate,  the  latter  predomiuating,  until  we  reach  the  limestone 
at  New  Holland,  These  slates  constitute  the  upper  division  of  F.  I. 
Their  general  posture  is  nearly  perpendicular,  though  sometimes 
they  dip  slightly  north  from  the  axis  and  sometimes  they  are  inverted, 
or  dip  towards  it*  Half  a  mile  above  the  furnace  on  Codorus  creek, 
the  compact  white  saudstone  dips  north  sixty  degrees.  From  ihis 
to  Bnllinger's,  we  see  no  more  of  the  sandstone,  the  rock  being  the 
upper  siliceous  slate  similar  to  that  at  the  mouth  of  the  Codorus. 
The  belt  of  white  sandstone  terminates  westward  at  a  point  at  about 
two  miles  north-east  of  York,  where  the  Codorus  flows  round  it. 
The  belt  of  siliceous  slate,  lying  further  north,  passes  westward  from 
the  mouth  of  the  Codorus  and  New  Holland,  ranging  south  of  Liver- 
pool, until  it  is  covered  by  the  red  sandstone  at  Shuitz's,  four  miles 
north  of  York. 

Of  the  Limestone  F*  IL  near  the  southern  base  of  the  South 

Mountain. 

The  most  north-easterly  point  at  which  we  observe  the  limestone, 
immediately  south  of  the  South  Mountain,  is  about  a  mile  and  a  half 
north  of  Petersburg,  where  a  beautiful  white  and  compact  variety  is 
opened  in  a  quarry  belonging  to  Mr.  James  M'Cosh.  About  half  a 
mile  south  of  this,  oc  the  opposite  side  of  a  trap  ridge,  which  inter- 
sects  the  formation,,  occur  quarries  belonging  to  Mr.  Picking.  The 
rock  is  here  of  a  light  grey  color  and  remarkably  soft,  being  further 
removed  from  the  modifying  influence  of  the  once  heated  trap  rock. 
Another  extensive  quarry  occurs  in  the  same  neighborhood,  two 
miles  north  west  from  Petersburg.  Much  search  has  been  unavaiiingly 
made  for  limestone  among  the  hills  near  the  base  of  the  mountain,  ten 
or  twelve  miles,  westward  of  Petersburg,  from  whence  the  lime  at 
present  procured  is  all  brought. 

The  next  point  at  which  we  notice  the  limestone,  is  about  two  miles 
north  of  Fairfield,  at  Mr.  James  Blythe's.  The  rock  here  is  of 
several  shades  of  color,  purplish,  greenish  and  some  of  it  nearly 
white  and  crystalline.  On  the  west  side  of  Middle  creek,  below 
Myer's  mill,  it  again  shows  itself  but  is  not  quarried.  The  paucity 
of  the  exposures  of  limestone  through  this  belt  of  country  is  due,  un- 
questionably, to  the  extensive  manner  in  which  the  lower  secondary 
rocks  are  overspread  by  the  Middle  Secondary  red  shales  and 
sandstones,  overlapping  every  thing  beneath  them  as  far  as  the  base 
of  the  hill. 

The  Rocks  of  the^  South  Mountain, 

The  irregular  chain  of  hills  termed  the  South  Mountain  bounding 
the  Kittatinny  or  Cumberland  valley  on  the  south-east,  and  crossing  the 
Susquehanna,  in  their  progress  to  the  south-west,  consist  of  a  broad 
belt  of  nearly  parallel  ridges,  the  general  direction  of  whose  axes  is 
not  exactly  coincident  with  the  prewliog  course  of  the  mountain,,  the 
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tatter  being  nearly  from  north-east  to  south-west,  while  the  direction 
of  each  individual  ridge  or  axis  is  more,  nearly  £.  N.  £.  and  W.S.YVY 
In  consequence  of  this,  the  several  belts  of  rock,  range  sorre-vhat 
obliquely  across  the  general  course  of  the  mountain.  Thus,  the 
coarse  talcose  sandstone  of  "Green.  Ridge,"  from  ranging  rather  on 
the  north-western  side  of  the  mountain  belt  on  the  State  line,  consti- 
tutes the  middle  ridge  in  the  neighbourhood  of  Cold  Spring,  while  a 
few  miles  further  east  it  appears  on  the  southern  side  of  the  chain. 

A  section  across  the  rocks  on  the  south  of  Green  Ridge  in  Adams 
county,  embracing  the  exposures  on  the  Gettysburg  rail  road,  will 
serve  to  show  the  general  structure  and  composition  of  these  hills. 

Passing  a  (rap  dyke  at*  Bieseeker's,  west  of  Gettysburg,  the  first  ex- 
cavation where  the  rock  of  the.  mountain  is  exposed  shows  a  compact, 
gcey,  siliceous,  stratum  much  traversed  by  cross  joints.  Below  this 
occur  a  few  feet  of  talc  slate,  under  laid  by  chlorite  slate.  East  of 
Middle  creek  is  a.  bard  grey  siliceous  rock  and  near  it  a  chlorite  rock 
containing  specks. of  epidote,  A  little  iron  ore  was  found  loose  in 
the  soil  here.  We  next  pass  alternations  of  the  grey  siliceous  rock 
an4  greenish  slate  and.  afterwards  a  deep  excavation  in  a  hard  grey 
siliceous  stratum,  containing  specks  oi  white  felspar*  This  includes 
a  bed  of  beautiful  veined  grey  rock.  Passing  the  viaduct,  one 
hundred  feet  of  grey  slate  is  seen  graduating  into  sandstone.  About 
half  a  mile  from  the  end  of  Jack's  mountain,  a  hill  nearly  seven  hun- 
dred feet  high,  the  bluish  slate  is  interstratified  with  sandstone.  Fur- 
ther to  the  south-west,  the  sandstone  becomes  less  talcose  and  more 
siliceous.  Without  any  material,  variation,  this  extends  to  the  con- 
templated tunnel  near  the  western  end  of  Jack's  mountain,  embracing 
probably  a  thickness  of  one  thousand  feet  of  this  limestone.  Near 
another  projected  tunnel  in  a  ridge  uniting  with  the  north-west  side  of 
the  mountain  there  is  a  hard  epidotic  and  quartzose  rock  of  consider- 
ble  thickness  and  near  it  a  greenish  slate.  On  the  southern  side  of 
the  next  ridge,  is  a  thick  belt  of  a  similar  green  slate,  including  bands 
of  grey  slate  spotted  with  epidote*  About  a  mile  and  a  half  south- 
east of  the  intended  summit  of  the  road,  is  a  cutting  in  dark  grey 
slate*  then  occur  greenish  slate  and  a  purplish  grey  siliceous  rock, 
spotted  with  some  crystallized  epidote.  Further  on  we  find  an  epidote 
rock  containing  asbestos  fron  which  to  the  end  of  the  cutting  occurs 
a  dark  grey  siliceous  rock.  Near  the  summit  a  flat  swamp  occupies 
a  considerable  area  on  the  top  of  the  mountain.  Near  Red  run,  a 
branch  of  Antietam  creek,  a  compact  siliceous  sandstone  shows  itself, 
similar  to  that  along  the  south  side  of  Jack's  mountain.  This  ter- 
minates the  excavation  on  the  rail  road. 

Op  the  road,  from  Fairfield  to  the  Emmetsburg  and  Waynesburg 
turnpike  near  Miney  run,  diggings  to  some  extent  were  undertaken, 
several  years  since  in  search  of  copper  ore.  Nothing  is  visible  in 
the  materials  dug  out,  calculated  to  inspire  a  hope  of  finding  a  pro- 
ductive copper  vein  in  this  locality.  In  a  small  ridge  north  of  Jack's 
mountain,  several  openings  from  copper  ore  were  commenced  by  Mr. 
Thomson,  and  a  small  <j  lantity  of  ore  obtained  and  a  furnace  built  for 
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8 melting  it.  These  works  are  now  abandoned.  The  metal  ocean 
in  the  form  of  green  and  blue  carbonate  with  a  little  native  copper. 
The  ore  seems  not  to  have  been  abundant. 

The  rock  immediately  north-west  of  Green  Ridge  between  the 
State  line  and  the  Gettysburg  and  Chambersburg  turnpike  is  a  sand' 
stone  evidently  F.  I.  no  other  rock  appearing  between  Hughes's  rol- 
ling mill  on  Gold  Spring  creek  and  Montalto  furnace,  on  the  south- 
west branch  of  Antietam.  Further  towaids  the  north-east  this  sand- 
stone constitutes  only  the  south-west  part  of  the  mountain.  At 
Caledonia  furnace,  on  the  Chambersburg  turnpike,  it  is  confined  to  the 
two  narrow  ridges  lying  west  of  the  furnace,  while  the  whole  of  the 
pocks  south-east  of  this,  as  far  as  Green  Ridge  consist  of  the  red  and 
grey  siliceous  strata  with  their  included  greenish  slates. 

Crossing  the  mountain  between  Caledonia  Furnace  and  Cold 
Spring,  a  distance  of  seven  miles,  in  a  S.  S.  E.  direction,  no  vestige 
of  the  white  arenaceous  sandstone  of  F.  I.  was  seen,  until  the  foot  of 
Green  Ridge,  at  Cold  Spring,  was  reached.  The  section  displays 
rocks  precisely  similar  to  those  on  the  east  side  of  the  mountain,  on 
the  rail  road  at  Maria  Furnace  and  at  Holms's  creek,  showing  every 
whero  marks  of  alteration  by  igneous  action.  In  the  ridge  west  of 
Caledonia  Furnace,  occurs  a  talcose  sandstone ;  and  a  fourth  of  a 
mile  south  of  the  furnace,  a  highly  altered,  jaspery  slate.  Half  a 
mile  south  of  the  furnace,  we  meet  a  grey,  spotted,  siliceous  rock, 
evidently  an  altered  sandstone ;  two  miles  south  of  the  furnace,  a 
grey,  altered,  siliceous  rock,  with  dark  blotches  ,*  and  two  miles  north 
of  Cold  Spring,  a  greenish  slate,  spotted  with  epidote,  and  charged 
with  much  white  quartz.  One  mile  north  of  the  same  place,  a  reddish 
slate,  speckled  white,  occurs ;  and  half  a  mile  nearer  Cold  Spring,  is 
a  red,  jaspery,  altered  rock ;  all  belonging,  probably,  to  the  thick 
system  of  slates  composing  the  upper  member  of  F.  Lr  but  greatly 
modified  in  texture  by  the  intrusion  of  quartz  and  other  igneous 
matter.  Throughout  this  section,  the  strata  dip  invariably  to  the 
south-east.  Though  no  anticlinal  axis  is  visible,  there  is  convincing 
evidence  that  the  rocks  have  been  upheaved  along  such  an  axis,  and 
folded  together,  so  as  to  make  those  on  the  north-west  dip  in  an  in- 
verted altitude  to  the  south-east— a  feature  very  common  throughout 
the  whole  range. 

The  mountain  gap  aC  the  Gettysburg  and  Chambersburg  turnpike 
divides  the  altered  slaty  rocks  on  the  south  from  the  unaltered  sand- 
stone on  the  north,  until  in  our  progress  eastward  we  reach  Newman's 
near  the  summit,  east  of  which  the  altered  rocks  cross  the  road,  to 
range  north-eastward  along  the  southern  ridges  of  the  mountain.  The 
sandstone  ridges  which  constitute  the  north-western  spurs  of  the 
mountain,  near  Caledonia  Furnace,  jutting  towards  Green  village  and 
Shippensburg,  ranging  north-eastward,  become  the  main  body  of  the 
mountain,  the  altered  rocks  lying  on  the  southern  side.  The  same 
bed  of  altered  rocks  which  lies  between  Caledonia  Furnace  and  Cold 
Spring,  and  which  crosses  the  turnpike  south-east  of  Newman's,  is 
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seen  on  the  southern  side  of  the  mountain,  crossing  one  of  the  head 
waters  of  Conewago  creek. 

Crossing  the  mountain  by  another  section  further  to  the  northeast, 
we  find  the  following  order  of  things.  Beginning  at  Cumberland 
Furnace,  and  passing  to  the  head  waters  of  Opossum  creek,  the 
north-western  ridges  of  the  mountain,  near  Cumberland  Furnace, 
consist  entirely  of  the  sandstone  of  F.  I.  In  the  ridge  north  of  Pine 
Grove,  the  rock  is  a  more  talcose  sandstone,  belonging  probably  to  a 
higher  part  of  the  formation.  Large  veins  of  white  quartz  are  here 
abundant.  A  whitish  talcose  slate  rests  conformably  upon  the  talcose 
sandstone,  dipping  with  it  to  the  south-east.  This  latter  rock  forrrs 
an  admirable  material  for  the  in- walls  of  a  furnace,  and  is  used  in  that 
at  Pine  Grove.  Immediately  south  of  Mountain  creek,  near  the 
furnace,  occurs  a  thin  interposed  belt  of  limestone,  used  as  a  flux, 
and  also  taken  across  the  mountain,  into  Adams  county,  for  lime  for 
the  fields.  This  rock  contains  disseminated  crystrals  oCJktate  of 
lime. 

Associated  with  this  limestone,  is  a  valuable  deposite  of  iron  ore, 
which  has  supplied  the  furnace  here  for  a  long  time.  It  is  of  the 
kind  usually  found  in  our  limestone  soils,  being  technically  the  brown 
hydrated  proxide,  having  a  variety  of  structures.  The  analyses 
given  in  Chapter  VI.  displays  the  composition  of  one  variety  ol  the 
ore  of  this  mine. 

The  limestone  is  evidently  one  of  the  interpolated  beds  common  in 
the  upper  division  of  F.  I.  Passing  the  low  ridge  containing  the  lime- 
stone,  we  encounter  a  bold  mountain  of  somewhat  talcose  sandstone, 
two  miles  in  breadth,  containing  probably  an  axis  of  elevation  with 
the  rocks  on  its  northern  side  inverted.  On  the  southern  flank  of  this 
ridge  occurs  a  belt  of  altered  siliceous  rock,  including  a  narrow  band 
of  talcose  slate ;  and  south  of  this,  a  zone  of  green  altered  slates, 
charged  with  epidote  and  quartz ;  and  overlying  this  again,  another 
belt,  of  a  more  siliceous  altered  slate.  It  is  interesting  to  observe  the 
importance  which  a  single  belt  of  limestone  will  give  to  a  locality. 
It  has  here  given  rise  to  a  rich  deposite  of  iron  ore,  rendering  pro- 
ductive a  most  beautiful  and  sequestered  spot  in  a  chain  of  hills,  else- 
where  remarkable  for  their  forbidding  features  and  sterile  soil.  The 
calcareous  rock  is  only  developed,  to  any  extent,  near  the  furnace, 
though  it  is  said  to  be  visible  at  ] kill's  saw-mill  three  miles  higher  up 
Mountain  creek. 

Another  section  across  the  mountain,  still  more  to  the  north-east, 
extends  from  south  to  north  along  the  Baltimore  and  Carlisle  turn- 
pike. The  first  important  stratum  of  the  hills  is  the  usual  grey 
siliceous  altered  rock  so  common  along  their  southern  side.  North  of 
this,  about  three  miles  from  Petersburg,  occurs  the  dark  green  slate, 
with  its  epidote  and  white  intrusive  quartz.  Succeeding  this,  is  an 
extremely  compact,  siliceous  altered  slate ;  and  beyond  this,  a  reddish 
grey  rock,  of  the  same  series,  containing  speaks  of  reddish  felspar  and 
small  veins  of  epidote;  and  near  this,  the  fissile  talcose  rock,  several 
times  mentioned  before.  North  of  these,  we  pass  a  tract  of  low  ground, 
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and  then*  high,  roogh  ridge  of  sandstone ;  ascending  which,  ws  come 
to  Mountain  creek,  at  Holly  Furnace — not  now  in  operation.  Be- 
yond this  to  the  north,  is  another  bold  ridge,  the  northernmost  of  the 
chain,  consisting  also  of  the  white  sandstone  of  the  lower  division  of 
F.  I.,  which  here  resembles  closely  the  same  rock  as  it  occurs  in 
Chicques  ridge,  on  the  Susquehanna.  The  beds  here  have  a  steep 
southern  dip,  of  about  seventy  degrees.  This  dip  is  evidently)  how- 
ever, an  inverted  one,  as  these  are  the  iowtr  rocks  of  the  formation, 
and  lie  north  of  the  proper  position  for  a  folded  or  anticlinal  axis. 
Between  the  northern  base  of  this  ridge  and  the  margin  of  P.  II.,  the 
4imestone  of  the  Cumberland  Valley,  a  deep  deposite  of  diluvial  matter 
hides  from  oar  view  nearly  the  whole  of  the  slaty  or  upper  division  of 
P.  I. ;  which,  in  consequence  of  its  easy  denization,  is  commonly 
found  in  the  valley  at  the  foot  of  the  mountain,  thus  covered  by 
transported  matter. 

The  north-eastern  termination  of  the  mountain,  near  Dil!sburg, 
consists  entirely  of  the  lower  sandstone,  the  altered  slaty  belt  on  the 
southern  side  having  disappeared  between  the  Petersburg  and  Carlisle 
turnpike  and  the  ^nd  of  the  mountain,  in  consequence  of  the  subsiding 
of  the  axis  of  elevation.  It  ends  in  two  principal  ridges.  In  a  rough 
valley  between  these,  occurs  a  yellow  parous  sandstone,  often  indi- 
cative of  iron  ore,  some  of  which  was  found  on  the  surface  near  the 
end  of  the  southern  ridge.  A  little  north  of  Dillsbtrrg,  the  limestone 
ot  the  Cumberland  Valley  folds  round  the  eastern  end  of  the  mountain, 
and  appears  on  Dogwood  run,  south  of  Yellow  Breeches  creek,  where 
it  is  covered  by  the  overlapping  rocks  of  the  middle  secondary  series, 
consisting  here  of  the  calcareous  pudding-stone,  or  Potomac  marble, 
and  altered  red  shale  and  red  sandstone. 


CHAPTER  II. 

Sketch  of  the  operations  of  the  Survey  in  the  North-eastern  Appala- 
cliian  district,  or  that,  lying  between  the  South  mountain  and 
the  Allegheny  mountain,  and  between  the  Delaware  and  Susque* 
ftanna  rivers,  embracing  the  Anthracite  coal-fields 

l  The  investigations  in  this  district  during  the  past  year  consisted  of 

t  numerous  detailed  examinations  in  the  southern  coal  basin,  resulting 

[  in  the  developement  of  new  and  clearer  views  respecting  the  position 

^  of  the  coal  in  many  important  tracts.    Many  valuable  local  facts  were 

f  ascertained,  tending  to  give  a  truer  insight  into  the  structure  and  re- 

f 
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Sources  of  this  great  coat  field.  By  an  extensive  and  laborious  com* 
parison  of  these,  we  have  been  enabled  to  delineate  the  outcrop  of  the 
principal  important  coal  seams,  upon  our  enlarged  geological  maps  of 
the  region,  and  to  represent,  as  far  as  ascertainable,  the  relations  of 
the  beds  beneath-  the  surface,  in  an  extensive  series  of  sectional  draw- 
ings. These  sections,  compiled  from  measurements  as  exact  as 
.  could  be.  made  or  procured,  will  furnish  in  conjunction  with  the  maps 
when  completed,  a  picture  of  the  position  of  the  coal  throughout  the 
-  „  several  basins :  rendering  plain,  many  intricate  features  which  no 
mere  description,  unaided  by  them,  could  make  intelligible.  The 
total  number  of  sections  at  present  drawn,  displaying  the  situation  of 
the  coal,  amounts  to  about  one  hundred  and  twenty.  I  am  happy 
to  state  that  the  map  intended  to  exhibit,  on  a  large  scale  the  topogra* 
phical  features  of  the  several  coal  basins,  and  as  nearly  as  practicable 
the  range  of  the  coal,  is  in  a  condition  of  considerable  forwardness, 
though  from  the  excessive  complexity  and  truly  wide  extent  of  our 
anthcacite  region,  much  research  will  yet  be  necessary  in  order  to 
complete  it. 

Having  in  my  last  annual  report  described  with  sufficient  precision 
the  approximate  boundaries  of  the  eoal  measures,  in  the  numerous 
lesser  basin*  into  which  the  whole  region  is  subdivided  by  a  series  of 
nearly  parallel  lines  of  elevation,  and  conceiving  it  injudicious,  nay, 
wholly  impracticable  to  enter  at  this  time  ujkhi  any  local  and  partial 
details,  which  if  published,  could:  not  be  intelligible  without  the  map 
and  drawings,  and  which  in  their  most  compressed  form  would  swell 
this  report  to  more  than  twice  its  present  bulk,  I  shall  postpone  a 
particular  description  of  the  district  and  refer  the  reader  to  my  final 
and  general  report,  which  I  confidently  hope  to  finish  in  about  two 
seasons  more. 

While  carrying  out  the  train  of  research  begun  during  a  previous 
season,  in  the  several  anthracite  coal  fields,  attention  was  also  espe- 
cially directed  to  a  subject  which  at  present  ciaims  a  high  share  of 
importance  in  connection  wi:h  the  resources  of  this  portion  ot  Penn- 
sylvania. The  application  of  anthracite  coal  in  the  process  of  smel- 
ting iron,  first  made  in  Wales,  and  recently  introduced  with  entire 
success-  at  Pottsvilie,  by  an  enterprising  citizen  of  the  State,  has  cal» 
led  forth  much  inquiry  as  to  the  productiveness  of  our  anthracite 
region  in  regard  to  ore. 

I  have  therefore  spared  no  pains  to  collect  information  bearing  Upon 
•this  important  question,  visiting  and  causing  to  be  visited,  particularly 
in  the  Pottsvilie  region,  every  locality  promising  to  be  valuable  in 
regard  either  to  the  quality  or  quantity  of  the  mineral*  Out  of  a  variety 
of  specimens  collected,  as  great  a  number  have  been  anal  teed  as 
&e  limited  time  allowed  for  ,the  preparation  of  an  annual  report 
would  permit.  These  have  been  selected  with  a  view  to  show  par- 
ticularly the  prevailing  quality  and  average  richness  of  the  ores  of 
the  region  generally.  Especial  care  has  been  therefore  taken  to  sub- 
mit  to  chemical  examination,-  such  specimens  only,  as  represent  the 
average  eharacter  of  their  respective  beds,  choosing  those  freshly 
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opened  in  the  mines  or  in  some  deep  excavation,  and  rejecting  as  &r 
as  possible,  samples  gathered  from  the  outcrop  or  iband  loose  on  the 
surface,  as  these  invariably  contain  two  high  a  percentage  of  iron,  to 
prove  a  (air  criterion*  The  results  of  the  chemical  examination  of 
these  ores  will  be  found  detailed  in  chapter  VI.  of  the  present  report. 
While  making  these  explorations,  information  on  the  subject  was 
freely  imparted  to  the  proprietors  of  the  lands,  or  mines,  respect- 
ing their  own  deposites  and  a  number  of  chemical  analysis  of  their 
ores  were  presented  to  the  owners  with  a  view  to  guide  them  in  their 
search. 

The  same  views  of  utility  which  induced  us  to  direct  a  share  of 
our  attention  to  the  geological  and  chemical  relations  of  the  iron  ore 
in  the  anthracite  coal  region  have  led  us  to  explore  both  recently, 
and  in  previous  seasons  the  district  in  search  of  limestone,  valuable  in 
many  of  the  arts,  but  indispensable  in  that  of  making  iron.  Careful 
analysis  have  therefore  been  made  of  all  the  more  promising  calcare- 
ous bands  appertaining  either  to  the  coal  measures  themselves,  or  to 
the  lower  formations  situated  outside  of  their  boundaries.  We  have 
yet  found  no  calcareous  bed  within  the  coal  fields  with  a  sufficient  pro- 
portion of  carbonate  of  lime  to  justify  its  use  as  a  flux  for  iron.  The 
mottled  calcareous  layers  which  occasionally  occur  in  the  upper  beds 
of  red  shale  P.  XI.  on  the  side  adjacent  to  the  conglomerate  that 
underlies  the  coal,  have  also  been  subjected  to  chemical  trial,  the 
results  of  which  made  upon  the  purest  of  these  yet  found  will  be 
included  in  the  final  chapter.  I  have  also  recorded  an  analysis  of  the 
limestone  P.  VI.  which  ranges  through  the  Orwigsburg  valley  sooth 
of  the  Pottsville  coal  basin,  deeming  it  the  nearest  belt  to  the  coal 
measures,  pure  enough  to  be  employed  as  a  flux-  With  the  same 
view  an  analysis  is  given  of  the  limestone  F.  II.  of  the  region  south 
of  the  Blue  mounts  in,  the  variety  examined  being  procured  adja- 
cent to  the  Schuylkill,  about  nine  miles  north  of  Reading,  and  being 
ths  kind  now  successfally  employed  in  the  blast  furnace  at  Hamburg. 
The  amount  of  ore  in  each  of  the  several  coal  basins  of  the  anthra- 
cite region  being  evidently  very  great,  and  sufficiently  ample  should  the 
quality  be  found  proportionately  good  to  contribute  materially  towards 
the  supply  of  the  numerous  large  blast  furnaces  likely  to  be  erected 
in  and  around  these  coal  fields  at  no  distant  day ;  it  is  not  necessary  in 
the  present  early  state  of  researches  on  this  subject  to  attempt  a  dis» 
cription  of  the  localities  already  developed.  Besides  being  too  bur- 
thensome  for  an  annual  report  not  furnished  with  the  drawings  neces* 
\  sary  to  explain  them,  these  particulars  respecting  the  ore  would  be  of 

I  only  very  transient  interest,   inasmuch  as  every  month  is  bringing 

I  to  light  many  new  deposites  and  altering  the  aspect  of  those  already 

opened*  I  have  thought  it  judicious,  therefore,  to  submit  at  present 
only  the  chemical  part  of  our  examinations,  as  detailing  the  species  of 
information  which  is  at  this  time  of  more  general  and  immediately 
practical  interest.  It  was  my  intention  to  offer  more  than  twice  the 
present  number  of  analysis  of  ores  found  in  the  anthracite  coal  mea- 
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stires,  but  the  accidental  miscarriage  of  a  large  box  of  specimens  col- 
lected at  a  number  of  localities,  has  interfered  with  the  design. 

At  this  period  when  to  all  appearance,  anthracite  is  about  being  ex- 
tensively applied  to  the  manufacture  of  iron,  it  is  important  that  the 
composition  of  this  invaluable  combustible  should  be  adverted  *o,  for 
success  in  using  it  must  much  depend  upon  attention  to  the  peculiar 
properties  which  distinguish  it  from  other  varieties  of  fuel.  I  have 
therefore  deemed  it  desirable  to  accompany  the  analysis  of  the  ores  of 
the  region  with  the  results  of  similar  experiments  upon  the  coal,  pla- 
cing in  the  same  chapter  for  the  purpose  of  comparison,  the  chemical 
constitution  of  a  number  of  coals  from  other  districts  in  the  state. 

After,  prosecuting,  during  the  early  half  of  the  season  our  examina- 
tions among  the  coal  measures,  and  obtaining  as  much  local  informa- 
ion  as  practicable  concerning  the  localities  of  iron  ore,  developed  in 
the  various  recent  excavations  or  in  natural  exposures,  a  portion  of  our 
attention  was  given  to  the  geology  of  the  valley  north  of  the  Blue  or 
Kittatinny  mountain.  This  belt  of  country  was  minutely  explored 
from  a  point  some  distance  east,  of  the  Little  Schuylkill,  westward  to 
the  Swatara,  and  a  detailed  map  of  its  topography  exhibiting  the  true 
position  and  range  of  its  numerous  and  somewhat  intricately  distribu- 
ted formations  was  at  the  same  time  constructed.  This  map  will  be 
extended  hereafter  to  embrace  the  whole  belt  of  country  lying  north 
of  the  Blue  mountain,  from  the  Delaware  to  the  Susquehanna,  and  be 
connected  if  our  time  will  permit  with  the  general  map  of  the  coal 
region. 


CHAPTER  III. 

Sketch  of  the  Geology  of  those  parts  of  the  Third  or  South-Western 
Appalachian  District,  examined  during  the  last  year*  embracing 
the  counties  of  Cumberland,  Franklin ,  Mifflin  and  Huntingdon, 
a  portion  of  Bedford,  with  a  part  of  Union,  and  a,  small  part  of 
Centre. 

Turning,  now,  to  the  district  lying  south-west  of  the  Susquehanna* 
embraced  between  the  South  Mountain  and  the  base, of  the  Allegheny 
Mountain,  I  shall,  in  presenting  a  general  sketch  of  the  geological 
structure  and  resources  of  the  portions  last  explored,  commence  with 
that  portion  of  the  Great  Kittatinny  Valley,  which  includes  the  coun- 
lies  of  Cumberland  and  Franklin,  and  which  in  this  State  is  common- 
ly called  the  Cumbeiland  Valley. 
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Of  the  Rocks  of  the  Cumberland  Valley,  embracing  Formations  II. 
and  HLy  with  their  associated  Iron  Ores>  $*c* 

In  describing  tbe  formations  of  this  valley,  we  shall  commence,  as 
usual,  with  the  south-eastern  belt,  taking  it  up  nt  its  north-eastern  end, 
and  tracing  it  southwardly.  This  belt  is  the  great  limestone  tract  of 
the  south-eastern  half  of  Cumberland  and  Franklin  counties,  our  ac- 
count of  which  commences  at  the  Susquehanna  river. 

Limestone  F.  II.  in  the  South-Eastern  half  of  Cumberland  and 

Franklin  Counties 

Resuming  our  section  along  the  southwestern  bank  of  the  Susque- 
hanna, we  find  the  southern  margin  of  the  limestone  overlapped  by 
the  red  shales  of  the  middle  secondary  series,  about  two  miles  below 
New  Cumberland*  at  the  mouth  of  the  Yellow  Breeches  creek,  the 
limestone  rising  in  a  moderately  elevated  cliff,  near  the  river.     Near 
its  contact,  it  has  derived  a  reddish  tinge  from  the  overlying  red  shale; 
but  a  little  further  north,,  in  Musser's  quarry,  it  loses  this  strain,  some 
layers  presenting  the  aspect  of  a  fine  white  marble,  which,  ii  thick 
enough  to  work,  would  be  a  valuable  rock.     The  prevailing  dip  of 
the  limestone  here  is  towards  the  S.  S.  E-,  at  an  inclination  of  forty- 
five  degrees.    Near  the  mouth  of  the  creek,  the  limestone  contains  a 
narrow  belt  of  slate,,  visible  occasionally  for  several  miles  up  the 
stream,  and  extending,  indeed,  the  whole  way  to  Maryland,. along  the- 
southern  border  of  the  formation.     Above   New   Cumberland,  the 
limestone  is-  discernable  along  the  water's  edge,  preserving  its  usual 
character  and  dip.    About  a  mile  above,  the  dip  diminishes  to  thirty 
degrees  south,  and  gradually  grows  Bess,  until  a  lijtle  more  than  a  mile- 
below  the  rail  road  bridge,  at  Harrisburg,  tbe  strata  become  horizon- 
tal, indicating  this  as  the  position  of  a  fiat  anticlinal  axis.     North  of 
this,  for  about  a  fourth  of  a  mile,  they  incline  northward,  at  an  angle 
not  exceeding  twenty  degrees.     We  then  find  a  flat  syncliaal  axis,, 
beyond  which,  for  three-quarters  of  a  mile,  to  the  bridge,  the  steeper 
southern  dip  is  resumed,  gradually  increasing,  until  at  the  bridge  it  is. 
about  fifty-five  degrees.     The  steep  southern  dip  continues  to  the 
boundary  of  the  limestone  and  state,  or  F.  til.,  which  is  seen  in  the 
ravine  at  the  bridge,,  along  which  the  rail  road  passes.  The  slate  here* 
dipping  to  the  south  or  under  the  limestone,  is  evidently  inverted  by  a 
folding  of  the  rocks  in  the  limestone  belt,  somewhere  between  this  point 
and  the  synclinal  axis  above  mentioned.    The  natural  or  original  po- 
sition of  the  great  slate  formation  of  the  Ktttatinny  vaMey,is  above  the 
limestone. 

From  this  point  of  junction  near  the  bridge,  the  line  dividing  the 
two  formations,  ranges  nearly  westward  to  the  most  southern  bend  of 
the  Oonedogwinit  creek ;  following  thence  the  general  course  of  that 
sjream,  the  southern  bends  of  which  reach  but  do  not  penetrate  the 
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limestone,  while  its  northern  meandering*  fie  aH  in  the  slate*  The 
limestone,  towards  its  northern  margin,  contains  thin  belts  of  the  slate, 
similar  to  that  noticed  as  ranging*  near  its  southern  side.  Near  New* 
ville,  the  boundary  leaves  the  course  of  the  Conedogwinitr  to  bear 
somewhat  more  southwardly.  It  here  makes  a  double  tarn,  taking  a 
zigzag  coarse  in  consequence  of.  an  irregular  anticlinal  axis  near 
Newville,  which  elevates  the  limestone  in  a  long  projecting  point, 
penetrating  the  slate  north-westwardly.  Resuming  its  regular  course, 
it  passes  south-west  from  Newville,.  leaving  Shippensburg  three  miles 
to  its  south-east,  and  then  deflecting  still  more  towards  the  south,  it 
passes  a  little  west  of  Green  village,  and  reaches  the  Conecocheague 
north  of  Chambers  burg.  It  follows  this  stream  past  the  town,  and  after 
pursuing  it  about  four  miles,  stretches  away  in  a  S«  S.  W»  direction 
to  Greencastle,  and  thence  on  t9  the  Maryland  line,  which  it  inter- 
sects  about  a  mile  east  of  the  Conecocheague* 

The  southern  margin  of  the  limestone  leaving  the  Susquehanna 
two  miles  below  New  Cumberland,  runs  first  north-westward,  and 
then  westward  for  several  miles,  leaving  a  narrow  belt  of  the  rock  ca 
the  south  side  of  Yellow  Breeches  ereek*  The  overlapping  red  shale 
crossing  the  creek  about  two  miles  north  of  Lisburn,  follows  its 
border  to  Bryson's,  west  of  Lisburn,  where  the  red  shale  leaves  the 
limestone,  the  formation  beyond  this  point  being  bounded  on  the 
south  by  the  rocks  of  F,  I.  Making  the  general  course  of  the  creek 
its  margin,  the  limestone  passes  by  the  south  side  of  the  stream,  at 
Williams's  mill,  about  three  miles  north  of  Dillsburg,  and  extends 
some  distance  along  Dogwood  run,  folding  round  the  end  of  the 
South  Mountain* 

Further  towards  the  south-west,  the  edge  of  the  limestone  lies  near 
the  north-western  base  of  the  mountain r  though  it  is  frequently  con- 
cealed by  a  covering  of  diluvium.  In  some  places,  owing  to  a  fault 
or  sudden  folding  together  of  the  slate  of  F.  I.,  immediately  at  the 
base  of  the  mountain,  the  limestone  approaches  the  sandstone,  and 
indeed  in  some  of  the  ore  banks,  situated  low  down  on  its  declivity, 
limestone  shows  itself  beneath  the  ore.  In  these  instances,  however, 
it  is,  probably  not  the  main  body  of  the  formation,  but  a  narrow  belt 
in  the  slates  of  F.  I.  The  limestone,  generally,  is  much  iaterst ratified 
with  greenish  and  reddish  slate  along  the  base  of  the  mountain. 

Having  thus  defined,  with  sufficient  accuracy,  the  two  boundaries 
of  this  broad  tract  of  the  limestone,  I  shall  next  notice  some  of  the 
details  connected  with  the  formation  most  deserving  of  description  in 
this  place,  leaving  the  minute  and  systematic  delineation  of  the  whole 
for  the  pages  of  my  final  report.  Proceeding  westward  from  the 
Susquehanna,  we  meet  with  a  deposite  of  good  iron  ore,  about  two 
and  a  half  miles  from  the  Harrisburg  bridge,  on  the  farm  of  W.  R. 
Gorgas.  The  ore  is  imbedded  in  the  ferruginous  soil  which  overlies 
the  limestone.  It  occurs  in  bunches  and  irregular  veins,  the  general 
direction  and  dip  of  which  coincide  somewhat  with  those  of  the  un- 
derlying limestone.  It  ts  conveyed  by  the  rail  road  to  the  river,  and 
thence  by  the  canal  to  the  furnaces  above  Harrisburg.    It  is  the  usual 
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brown  ore,  and  is  of  a  cellular  structure.     The  analysis  in  chapter 
VI.  will  show  its  average  composition. 

A  trap  dyke  crosses  the  Yellow  Breeches  about  two  miles  north  of 
Lisburn,  altering,  more  or  less,  the  adjacent  limestone.  In  the  vicinity 
of  Sheperdstown,  three  miles  south  of  Afechanicsburg,  the  limestone 
encloses  a  considerable  tract  of  state,  rather  more  than  half  a  mile 
in  breadth.  This  slate  is  probably  a  portion  of  F.  III.,  folded  in 
between  the  limestone  in  a  compressed  synclinal  axis.  About  a 
fourth  of  a  mile  north-west  of  Sheperdstown,  iron  ore,  apparently  of 
good  quality,  has  recently  been  obtained.  It  has  not  thus  far  proved 
abundant,  though  little  has  been  done  towards  developing  it.  At  the 
Carlisle  Iron  Works,  six  miles  S.  S.  E.  from  Carlisle,  a  trap  dyke, 
issuing  from  the  mountain,  crosses  the  Yellow  Breeches  creek  imme- 
diately at  the  furnace,  and  extends  north  twenty  degrees  east,  entirely 
across  the  valley,  meeting  the  base  of  the  Kittatinny  or  North  moun- 
tain about  two  miles  east  of  Sterrett's  Gap.  It  forms  a  sharp,  very 
narrow,  rocky  ridge,  from  ten  to  seventy  feet  high — a  useful  natural 
boundary  employed  to  designate  the  township  lines.  The  limestone 
is  considerably  affected  by  it  in  its  texture  and  color, though  not  much 
disturbed  in  its  prevailing  south-eastern  dip.  In  a  quarry  near  the. 
furnace,  a  little  removed  from  the  trap,  the  rock  has  the  aspect  of  fine 
grained,  whitish,  and  dove  colored  marble.  This  trap  dyke,  and  the 
contiguous  beds  of  the  limestone,  are  well  seen  in  the  cutting  on  the 
Harrisburg  and  Chambersburg  rail  road,  where  the  dyke  is  about 
sixty  feet  wide.  Another  lesser  trap  dyke  penetrates  the  limestone 
a  little  westward  of  the  former. 

The  ore  which  supplies  the  Carlisle  Iron  Works  is  obtained  at 
several  points.  One  variety,  denominated  "  mountain  ore,"  occurs 
along  the  northern  slope  or  base  of  the  first  sandstone  ridges,  near 
the  junction  of  the  limestone.  Another  variety,  known  as  limestone 
or  pipe  ore,  belongs  to  the  ferruginous  soils  overlying  the  limestone 
itself.  The  iron  obtained  from  the  mountain  ore  is  generally  "  cold, 
short,"  hard  and  brittle ;  while  that  derived  from  the  limestone  ore  is 
softer,  tougher,  and  more  tenacious.  The  mountain  ore  is  in  some 
furnaces  employed  alone  for  the  manufacture  of  foundry  pigs  and 
castings,  but  a  mixture  of  the  two  kinds  is  generally  deemed  neces- 
sary for  the  production  of  good  cast  iron  for  forging.  One  principal 
reason  of  this  is,  that  in  the  mountain  ore  derived  originally  from  the 
strata  of  P.  I.,  the  oxide  of  ir^n  is  associated  with  a  larger  proportion 
of  the  oxide  of  manganese,  and  other  deleterious  constituents,  than 
generally  accompany  it  in  the  ores  of  F.  II.,  originating  irom  a  differ- 
ent source.  Both  of  these  varieties  belong  to  the  general  species 
called  by  mineralogists,  brown  hyd rated  iron  ore,  though  they  assume 
a  considerable  diversity  of  aspect  and  structure,  arising  from  their 
greater  or  less  degrees  of  richness  and  purity,  and  the  manner  of  their 
concretion. 

The  mountain  ore,  obtained  a  mile  and  a  half  south-west  of  the 
Carlisle  works,  is  of  several  descriptions.  In  the  upper  portion  of 
thedeposite,  much  of  it  is  compact,  passing  under  the  name  oi  "hard 
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ore.-'  The  "honey-comb  ore,"  lying  beneath  this,  or  imbedded  be* 
tween  it,  is  a  softer  and  more  porous  variety,  more  readily  reduced 
in  the  furnace*  Half  a  mile  south  from  the  furnace,  a  small  body  of 
a  somewhat  different  ore  has  been  met  with. 

The  "limestone  ore"  employed  at  this  furnace,  is  obtained  from  a 
belt  about  two  miles  N.  N.  W.  from  the  works,  where  ore  has  been 
dug,  in  different  places,  for  several  years.  The  present  supply  is 
chiefly  from  a  deposite  about  eight  feet  thick,  reached  by  a  shaft  from 
•sixteen  to  twenty-five  feet  deep,  Much  of  it  belongs  to  the  fine 
variety  denominated  "pipe  ore,"  consisting  ofu  congeries  of  parallel 
■staluctitic  tubes  or  stems,  from  whence  it  derives  its  name.  One 
part  of  this  ore  is  mixed  with  two  parts  of  mountain  ore  in  the  manu- 
facture of  forge  pigs.  For  the.  chemical  composition  of  these  several 
-ores,  see  chapter  VI. 

The  limestone  employed  as  a  flux  at  this  furnace  is  selected  with 
a  view  to  facility  in  procuring  it,  more  than  from  a  regard  to  its 
purity ;  some  of  the  belts  lying  further  north  would  be  better  adapted. 
.Between  the  deposites  of  limestone  ore  above  mentioned  and  Carlisle, 
ore  is  found  in  several  places ;  an  extensive  digging,  now  abandoned, 
occurring  near  the  Hanover  road.  Half  a  mile  south  of  this,  on  a 
farm  belonging  to  Mr.  Holmes,-  a  very  good  looking  we  ocsurs, 
which  has  been  more  recently  mined.  Between  this  and  Carlisle, 
other  excavations  exist,  from  whence  the  ore  is  conveyed  across  the 
North  mountain  to  a  furnace  south  of  Landisburg,  where  it  is  mixed 
with  ores  of  that  neighbourhood. 

In  the  neighbourhood  of  Carlisle,  occurs  much  good  limestone; 
both  the  ordinary  kind,  adapted  for  making  lime,  and  the  magnesian 
variety,  suitable  for  the  manufacture  ofhydtaulic  cement.  . 

About  four  miles  westward  from  Carlise,  near  the  State  road 
occurs  a  neglected  excavation  where  iron  ore  to  some  extent  has  been 
procured.  About  four  and  a  half  miles  south  of  the  town  near  the 
turnpike,  is  a  deposite  of  apparently  good  ore  formerly  wrought  to 
some  extent,  to  supply  Holly  furnace  not  now  in  operation.  On  the 
Walnut  Bottom  road  about  five  miles  south-west  from  Carlisle  ore,  is 
abundant  on  the  surface  of  a  little  hill.  Southward  of  this  at  Peffer's, 
between  the  foot  of  the  mountain  and  the  creek,  ore  was  formerly 
obtained  for  Holly  furnace,  and  more  recently  for  Cumberland  fur- 
nace. See  Analysis,  chapter  VI.  Though  not  far  from  the  sand- 
stone of  the  mountain,  some  of  it  is  of  the  variety  called  pipe  ore, 
characteristic  of  the  limestone  formation,  parts  of  it  however,  are 
manganesian.  Along  the  low  ground,  near  the  foot  of  the  moun- 
tain, ore  is  abundant  on  the  surface  for  a  considerable  distance  west- 
ward. 

Cumberland  furnace,  the  property  of  General  Thomas  C.  Miller, 
not  in  blast  at  the  time  of  our  explorations  in  the  vicinity,  has  been 
smelting  chiefly  the  ore  obtained  near  the  base  of  the  sandstone  ridge 
of  the  mountain  about  three  miles  south-west  from  the  furnace.  This 
ore  appears  to  lie  m  bands,  and  large  bunches  or  nests  in  the  loose 
soil  near  the  bottom  of  the  declivity  of  the  mountain.  The  mine 
D 


50  .    REPORT  OF  THE 

chiefly  wrought  at  present,  is  an  irregular  excavation,  from  thirty  to* 
forty  icct  deep,  in  the  aides  of  which,  the  oie  is  scattered  in  lumps 
throughout  a  large  extent  of  the  deposile,  but  is  best,  and  most  abund- 
ant nearest  the  bottom.  The  ore  from  this  bank  is  mixed  with  an 
ore  from  the  limestone  tract  obtained  a  mile  and  a  half  north  of  the 
furnace.     For  an  analysis  of  each  of  these  ores  see  chapter  VL 

Iron  ore  occurs  on  the  surface  about  seven  miles  west  of  Carlisle 
on  the  farm  of  Mr.  William  Kerr,  in  considerable  quantity.  For  the 
composition  of  this  ore  see  chapter  VI. 

Near  the  Big  Pond  at  the  head  of  Yellow  Breeches  creek,  we 
come  upon  Pond  Furnace,  owned  by  Mr.  John  Moore,  worked  by  the 
hot  blast  and  making- foundry  iron.  The  ore  smelted  a*  this  furnace*. 
is  procured  from  F.  I.  on  a  low  spur  of  the  mountain,  south-west  of 
the  Pond.  The  old  excavation  on  the  eastern  side  ef  the  hill  have- 
lately  been  left  end  another  deposile  opened  on  the  western  side  by  a 
shaft  which  shows  several  feet  of  ore  about  twenty  feet  from  the  sur- 
face. The  limestone  employed  as  a  flux  in  Pond  furnace,  is  collected- 
from  the  surface  fragments  of  the  neighbourhood  and  is  therefote  of 
every  diversity  of  character.  For  an  analysis  of  the  ore  see  chap- 
ter VL 

Mary  Ana  furnace,  the  property  of  Messrs.  Whitehill  and  Ellis,, 
lies  about- three  miles  west  of  the  Pond.     Near  it  is  Augusta  furnace^ 
belonging  to  the  same  firm*     The  latter  is  not  in  operation.     These 
furnaces  are  situated  close  at  the  foot  of  the  mountain,  about  three 
miles  south-cast  of  Shippcnsburg.     Mary  Ann  furnace,  now  in  blast 
is  supplied  with  ore  from  two  banks,  one   lately  opened,  called  lh«* 
"Helm  bank,"  three  miles  norlh-east  of  the  furnace,  and  another  call- 
ed the  "ClippJnger  bank,"  two  miles  towards  the  north-west.     The* 
Helm  bank  ore  overlies  that  part  of  the  limestone  which  is  much  in- 
terstratified  with  slate,  being  near  its  margin*     The  ore  is  apparently 
about  two  feet  thick,  dipping  steeply  to  the  north-east,  but  varying 
much  in  quantity  in  different  parts  ef  the  excavation.     The  Clip- 
pinker  bank  yields  an  ore  of  the  very  best  description,  much  ef  it 
being  stalaetitic,  or  of  the  kind  called  p;pe  ore.      The  analysis,  to  be 
found  m  chapter  VI.  will  display  the  prevailing  composition  of  the 
ores  of  both  these  banks. 

The  above  Clippinger  ore  occurs  is  irregular  nests  in  the  interstices 
of  the  limestone  rock,  surrounded  by  a  very  tenacious  reddish  clay. 
The  quantity  fluctuates  much  in  different  spots  and  the  water  incom- 
'  modes  more  or  less  the  deep  diggings.  These  circumstances  attend 
nearly  all  the  deposites  of  the  limestone  ore  in  the  valley.  Where 
the  ore  occupies  the  interstices  between  the  beds  of  limestone,  it  is 
almost  invariably  pure  and  of  the  pipe  ore  kind,  though  the  quantity 
in  these  situations  is  apt  to  be  precarious.  The  mountain  ore  obtained 
near  the  junction  of  the  limestone  and  the  sandstone  of  the  mountain 
and  therefore,  generally  along  the  slaty  or  upper  division  of  F.  I.  is 
procured  with  greater  certainty,  but  is  frequently  quite  unfit  for 
making  forge  pigs  without  an  admixture  of  the  purer  ore  of  the  lime- 
stone, being  used  by  itself  only  for  foundry  iron.     The  flux  used  ift 
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Mary  Ann  furnace  is  a  limestone  procured  in  the  vicinity  o(  the  Clip- 
pinger  bank. 

*  Southampton  furnace  is  situated  about  three  miles  further  to  the 
ftou ih -west,  or  four  miles  south  of  Shipjtenshurg.  It  belongs  to  Mr. 
Charles  Wharton,  of  Philadelphia.  The  two  furnaces  in  blast  here 
are  supplied  with  ore  from  these  different  banks.  One  called  tlu*. 
"  Hill  bank,"  lying  about  three  hundred  yards  we,st  of  the  upper  fur- 
nace, contains  the  mountain  ore  in  its  usual  varieties.  That  in  th" 
upper  part  of  the  mine  is  hard  and  cold  short  while  ;i  honey-comb 
ore  lying  beneath  it  is  ol  much  better  quality.  The  ore  of  this  bank 
supplies  the  upper  furnace  which  use?  the  hot  blast  and  makes  foundry 
iron  and  castings. 

The  lowei  furnace  is  furnfshed  with  ore  from  a  mine  &t  Kresslers, 
three-fourths  of  a  mile  to  the  north-west,  and  also  from  the  "  Rail 
Road  bank,"  lying  in  the  limestone  formation,  four  miles  west  of  the 
furnace.  The  ore  at  Kressler's  has  been  extensively  wrought  for 
some  years,  ft  occurs  in  nests  and  irregular  layers  in  the  soil  and 
rotten  slate,  which  have  a  range  and  dip  nearly  coinciding  with  the 
direction  of  the  underlying  strata.  This  ore  is  esteemed  well  adapt- 
ed for  making  good  bar  iron,  but  is  less  productive  in  quantity  than 
some  others  in  the  neighbourhood.  Much  loose  ore  is  visible  on  the 
surface  north  of  the  present  excavation.  The  "Rail  Road  bank"  for- 
merfy  yielded  a  valuable  supply  of  good  ore,  but  the  encroachment 
of  the  water  and  probably  a  reduction  in  the  quantify  of  ore,  have 
caused  it  of  late  to  be  less  vigorously  wrought.  The  ore  exists  rather 
in  bunches  or  nests  than  in  regular  layers  and  is  hence  very  variable 
as  to  quantity.  A  small  ridge  of  limestone  bounds  the  ore  imme- 
diately on  the  north.  The  lower  furnace,  smelting  these  ores,  makes 
forge  pigs  for  bar  iron,  and  uses  the  blast  cold.  For  the  analyses  of 
these  several  ores  consult  chapter  VI. 

Proceeding  northward  to  the  neighbourhood  of  Shippensburg,  a 
moderate  amount  of  excellent  ore  has  been  procured  in  a  spot  called 
the  u  Pilgrim  bank,"  near  the  northern  margin  of  the  limestone,  three 
miles  and  a  half  from  the  town.  A  good  ore  was  formerly  obtained 
on  the  farm  of  Mr.  Hamilts,  a  mile  and  a  half  south-east  from  the 
town.  Ore  was  aleo  procured  about  a  mile  and  a  half  west  of  Ship- 
pensburg, at  the  old  Roxburg  bank.  It  was  the*  st" la cfilic  or  pipe  on'. 
and  made  a  bar  iron  which  was  much  esteemed  for  its  soft  and  tough 
qualities,  but  as  usual  with  ore  of  this  description  the  quantity  was 
limited.     For  analyses  see  chapter  VI. 

About  two  miles  south-east  from  G reen village,  and  half  a  mile 
north  of  the  rail  road,  a  deposite  of  beautiful  pipe  ore  of  excellent 
quality,  is  wrought  for  the  supply  of  Caledonia  furnace,  to  which  k 
is  conveyed  a  distance  of  eight  miles  in  wagons.  It  produces  a  good 
iron  and  with  great  facility,  agreeing  in  these  respects  with  the  pipe 
ore  generally.  It  occurs  in  bunches,  which  together  form  an  irregular 
layer  conforming  with  the  direction  of  the  adjacent  limestone.  Its 
position  is  between  two  little  ridges  of  the  limestone,  one  of  which 
immediately  bounds  it  on  the  north.    It  is  deeply  covered  with  earth 
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ami  must  be  somewhat  expensive  to  procure.     For  analyses  see 
chapter  VI. 

Caledonia  furnace,  the  property  of  Messrs.  Stevens  and  Paxton, 
is  situated  on  the  Gettysburg  and  Chambersburg  turnpike,  ten  miles 
irorn  the  latter  place.  It  is  supplied  with  ore  from  several  deposites, 
besides  the  Greeuvillagc  bank  already  noticed.  A  belt  of  ore  ground 
extends  apparently  foi  several  miles  near  the  line  of  contact  of  the 
limestone  of  the  valley  and  the  sandstone  of  the  ridges,  which  jut 
forward  in  advance  of  the  main  body  of  the  mountain.  On  this  line 
of  ore,  coinciding  probably  with  the  position  of  the  crushed  slates 
which  intervene  between  the  limestone  and  the  sandstone,  the  Pond 
banks  occur  about  three  miles  from  Caledonia  works.  They  consist 
of  extensive  diggings  in  which  the  ore  is  met  with  at  various  depths 
in  nests  and  irregular  layers  included  in  a  ferruginous  soil,  much  of  it 
has  a  hollow  reniform  structure.  About  three  hundred  yards  south 
of  this,  a  bed  of  ore  was  formerly  wrought  for.  the  supply  of  Mont- 
alto  furnace.  It  overlies  the  sandstone,  and  yields  a  metal  of  very* 
indifferent  quality.  T4ie  flux  employed  in  Caledonia  furnace  is  pro- 
cured a  little  north  uf  the  Pond  diggings. 

Another  excavation  furnishing  ore  for  the  same  furnace  occurs 
three  miles  further  to  the  south-west,  at  Hiefner's.  This  bank  situa- 
ted further  from  the  mountain  than  the  former,  yields  an  open  and 
crumbly  ore  which  smelts  with  facility  but  produces  a  somewhat  cold 
short  iron.  The  chemical  composition  of  these  ores  will  be  found 
among  the  analysis  in  chapter  VI. 

In  one  of  the  openings  at  Hiefner's,  an  impure  limestone  was  en- 
countered thirty  feet  from  the  surface.  A  little  eastward  of  the  open- 
ings, some  pipe  ore  occurs  in  the  soil,  for  an  analysis  of  which  see 
chapter  VI. 

Another  belt  of  ore  ground  seems  to  exist  on  the  summit  of  a  little 
ridge  of  limestone  north  of  the  former  excavations.  This  ore  is 
different  in  quality  from  the  other  and  promises  to  be  abundant  twen- 
ty feet  below  the  surface.  The  ridge  extending  south  west  ward,  the 
ore  seems  to  continue  along  it,  and  about  three  fourths  of  a  mile  from 
the  Hiefner  bank,  occupies  the  surface  in  an  abundance  seldom  seen. 
It  has  been  partially  opened  here,  but  making  a  highly  cold  short 
iron  has  been  abandoned.  These  deposites  of  ore  seem  to  range 
nearly  along  the  line  of  .contact  of  the  limestone,  and  a  narrow  in- 
terposed belt  of  siliceous  slate  and  sandstone. 

About  a  fourth  of  a  mile  south-east  of  Beattie's  on  the  turnpike, 
occurs  a  dark  colored  limestone,  &n  unsuccessful  trial  of  which  as  a 
flux  was  made  in  the  furnace.  The  analyses  showing  its  composi- 
tion will  be  seen  in  chapter  VI. 

Iron  ore,  of  very  inferior  quality,  occurs  between  two  ridges  of 
sandstone  three  miles  N.  N.C  of  Caledonia  Furnace  j  affording  an- 
other evidence  of  the  impure  nature  of  the  ores  derived  from  the 
rocks  of  the  South  mountain,  when  compared  with  those  which  occur 
in  the  limestone  of  the  belt  immediately  north-west  of  it. 
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Montalto  Furnace,  the  property  of  Mr.  Hughes,  is  sit  uated  on  a 
branch  of  the  Antietam  creek,  a  boat .  seven  miles  north-east  from 
Waynesburg,  and  near  the  foot  of  the  outer  sandstone  ridge  of  the 
mountain.  Though  ore  appears  upon  the  surface,  in  more  or  less 
abundance,  the  whole  way  along  the  north-west  base  of  the  mountain 
from  Ege's  Carlisle  works  to  this  place,  yet  no  wh/ere  does  it  occur 
in  such  profusion  as  between  the  Caledonia  diggings  at  the  pond  and 
a  point  two  or  three  miles  south-west  of  Montalto,  This  furnace  is 
supplied  from  extensive  excavations  lying  about  a  fourth  of  a  mile 
north-east  of  it,  on  the  declivity  of  the  first  sandstone  ridge.  The 
ore  occurs,  as  in  other  similiarly  situated  mines,  in  the  loose  soil  of 
the  mountain  side,  in  nests  and  irregular  layers,  varying  greatly  in 
their  dimensions:  but  the  whole  deposite  seems  to  be  of  prodigious  mag- 
nitude. It  is  believed  by  the  miners,  that  the  body  of  ore  in  which 
they  are  now  working  is  not  less  than  forty  feet  thick  and  sixty  or 
seventy  yards  wide, — including,  of  course,  the  fe rug i nous  earth  be- 
tween the  bunches  and  veins  or  ore.  The  lower  portion  of  the  ore 
is  the  purest.  This  ore,  so  abundant  in  quantity,  does  not,  however, 
yield  a  high  percentage  of  iron.  The  furnace,  seems  to  be  n  suc- 
cessful one,  producing  annually  about  eight  hundred  tons  of  meta!, 
in  the  shape  of  castings  and  forge  pigs  for  the  use  of  two  forges  and  a 
rolling  mill,  situated  on  the  cast  branch  of  Antietam  creek,  five  miles 
below  tho  Cold  Spring.  The  composition  of  these  two  ores  is  record- 
ed in  chapter  VI. 

In  one  of  the  deeper  diggings  of  Montalto,  a  band  of  limestone  has 
been  reached,  being  a  layer  probably  in  the  slates  of  F.  I.  It  is  in- 
teresting to  observe  the  connection  between  limestone  rocks  and  large* 
deposites  of  iron  ore  of  the  variety,  called  brown  hydrated  per-oxide. 

South-westward  irom  Montalto,  much  ore  strews  the  surface  along 
the  -north-western  side  of  the  mountain.  In  the  neighbourhood  of 
Tomstown,  it  occurs  in  large  blocks,  but  is  very  silicious,  being  asso- 
ciated with  fragments  of  the  yellow  silicious  rock  already  alluded  to 
as  frequently  accompanying  the  iron  ore  along  the  mountain. 

The  limestone  folding  round  the  southern  end  cf  this  mountain 
ridge,  extends  some  distance  up  the  little  valley  of  the  Cold  Spring 
branch,  appearing  on  the  north  side  of  Green  Ridge  below  the  rolling 
mill.  Iron  ore,  in  moderate  quantity,  but  of  inferior  quality,  has 
been  dug  to  some  extent  on  the  north-west  side  of  the  stream.  The 
analyses  exhibiting  its  chemical  nature  may  be  seen  in  chapter  VI. 

A  considerable  amount  of  ore  is  visible  in  the  soil  on  the  farm  of 
Mr.  Middauer,  three  miles  north-east  from  Waynesburg.  It  promises 
to  be  rather  too  silicious  to  make  a  superior  iron.  For  analyses  see 
chapter  VI. 

On  the  southern  part  of  the  same  farm,  and  also  on  another  adjoin- 
ing one,  loose  masses  of  tolerably  pure   white  sulphate  of  baryta  oc- 
.  cur.     It  probably  occupies  a  position   between   narrow  belts  of  lime- 
stone and  slaty  sandstone,  which  traverse  the  hills  of  this  neigh- 
bourhood* 
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Proceeding  from  the  foot  of  the  mountain  towards  Waynesburg, 
after  leaving  ihe  low  grounds,  we  first  meet  with  slaty  limestone, 
alternating  for  some  distance  with  slate,  until  we  reach  the  second 
ridge,  three  miles  south-east  from  Waynesburg,  where  a  band  of 
white  limestone  crosses  our  section.  This  latter  rock  is  quarried,  and 
shaped  into  tombstones,  about  three  miles  further  south-west.  On 
the  top  of  the  ridge,  the  limestone  is  of  a  dark  color,  alternating  over 
a  breadth  of  a  mile  with  bands  of  slate.  In  the  next  ridge,  two  miles 
'.south-east  of  Waynesburg,  the  limestone  is  interstratified  with  a  thinly 
laminated  green  slate.  Near  Waynesburg,  the  slate  becomes  more 
silicious,  some  of  it  being  reddish,  and  nearly  all  of  it  containing 
minute  scales  of  mica. 

The  line  of  irou  ore  seems  not  to  extend  south-westward  much 
beyond  Midduer's ;  for  in  crossing  its  range  in  several  places  between 
Waynesburg  and  the  foot  of  the  mountain,  few  indications  of  ore 
were  visible  on  the  surface. 

,  On  the  southern  branch  of  Antietam  creek,  near  the  Maryland  line, 
we  ♦again  encounter  the  band  of  white  limestone  at  Rover's.  The 
bed  is  seveial  feet  thick,  but  somewhat  divided  by  thin  sheets  of  a 
greenish  slate.  It  is  a  beautiful  ro<  k,  of  a  white  aspect  and  fine 
texture,  and  where  large  Mocks  are  not  required,  might  be  advantage* 
ously  employed  as  marble. 

A  rather  extensive  cavern  occurs  in  the  limestone  at  the  north- 
eastern end  of  the  ridge,  a  little  lower  down  the  same  branch  of 
Antietam  creek.  Lover  down  the  stream,  at  David  Funk's,  occurs 
a  grey  calcareous  and  silicious  rock,  in  thin  layers,  from  which  ex- 
cellent flag  stones  are  quarried.  Still  further  down,  and  near  the 
State  line,  is  a  belt  of  limestone,  said  to  yield  a  lime  which  will  not 
slake 'after  being  burned. 

Near  the  west  branch  of  Antietam  creek,  one  mile  north-west  of 
Waynesburg,  is  a  deposite,  of  considerable  superficial  extent,  of 
travertin  or  calcareous  tufa*  A  similar  deposite  is  visible  near  the 
mill  east  of  Chambersburg,  and  in  several  other  places  along  the 
streams  ^of  the  limestone  region,  where  the  -water  is  highly  charged 
with  carbonate  of  lime.  This  material,  when  in  a  sufficient  pulve- 
lerent  condition,  is  an  ad  jnrable  manure,  particularly  when  applied 
in  compost. 

The  north-West  border  of  the  great  limestone  belt  passes  through 
the  borough  of  Chambersburg,  in  the  neighbourhood  of  which  some 
bands  of  the  rock  are  fo<siliferovss — a  character  which  the  formation 
rarely  assumes  any  where  in  the  Kittatinny  valley  north-eastward  of 
Franklin  county. 

About  seven  miles  southward  of  Chambersburg,  in  a  ridge  called 
"  Grindstone  Hill,"  we  find  a  bed  of  sandstone,  interstratified  with 
the  limestone,  yielding  a  material  suitable  for  rough  grindstones. 

Advancing  from  Waynesburg  towards  Greeocastle,  we  cross  altei- 
nating  belts  of  limestone  and  interstratified  greenish  slates;  and 
beyond  these,  the  limestone,  is  nearly  uniform  over  a  considerable 
breadth  of  surface,  diversified  as  usual,  however,  m  color,  composi- 
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*ion,  and  properties  Four  miles  north-west  of  Waynesburg,  occurs 
a  dark  bituminous  variety  ;  and  in  a  ridge  two  mites  further,  a  band 
■nearly  white.  Immediately  north-west  of  Greencastle,  we  encounter 
the  line  of  contact  of  this  wide  belt  of  F.  II.  and  the  slates  of  the 
base  of  F.  III.  This  latter  rock,  to  which  we  shall  next  proceed, 
ranges  along  the  north-western  margin  of  the  above  fcone  of  limestone 
the  whole  distance  across  tin  State  from  the  Delaware  river  to  this 
point,  and  southward  into  Virginia. 

Of  the  Great  Slate  Belt  F.  ILL  of  the  Cumberlcmd  or  Kxttatinny 

Valley. 

The  uniform  character  and  composition  of  this  wide  formation, 
•together  withirs  general  deficiency  in  interesting  and  useful  minerals, 
'will  reader  a  detailed  description  of  it  unnecessary  in  the  present 
place.  Its  south-eastern  margin  has  been  indicated  tn  defining  the 
north-western  boundary  of  the  limestone.  From  the  Delaware  Water  , 
•Gap  to  Strasburg,  m  Franklin  county,  its  north-western  limit  coin- 
cides with  the  base  or  iank  of  the  Kittatinny  or  North  mountain, 
where  it  supports  the  massive  sandstones  of  F.  IV.  occupying  the 
-summit  of  the  ridge.  From  Strasburg  to  the  Maryland  line,  the 
date  recedes  from  the  mountain,  and  is  bounded  on  the  west  by 
a  wedge-shaped  tongue  of  limestone,  the  limit  between  The  two  rocks 
-passing  the  village*  of  Strasburg  and  St.  Thomas  or  Campbellstown, 
and  intersecting  the  Maryland  line  about  a  nfile  west  of  Coneco- 
cheague  creek." 

About  a  mile  and  a  quarter  from  the  base  of  the  mountain,  at  the 
Susquehanna  river,  the -slate  includes  a  thin  belt  of  limestone,  imper- 
fectly visible  at  the  river's  side*  Either  the  same  or  another  bed  is 
•seen  about  a  fourth  of  a  mile  nearer  the  mountain.  This  belt  seems 
to  extend  westward  several  miles,'— growing,  however,  gradually 
thinner  and  more  slaty,  and  ceasing,,  probably,  south-east  of  Sterret's 
•Gap. 

In  no  part  of  the  slate  formation  have  we  found  the  strata  possessing 
the  structure  and  cleavage  requisite  to  produce  roofing  Waft.  The 
nearest  approximation  to  that  useful  variety  which  we  have  yet  seen, 
*>ccurs  in  the  bed  of  the  Conedogwinet,  above  Alter's  mill,  where  tbe 
rock  is  traversed  by  cleavage  plains  of  tolerable  regularity,  but  is 
destroyed  from  usefulness  by  containing,  svfphuret  of  iron. 

At  Ci  Dublin  Gap,"  noTth  of  Nfewville,  their  occurs  a  spring  highly 
charged  with  sulphuretted  hydrogen ;  an  analysis  of  which,  together 
•with  that  of  other  mineral  waters!,  will  be  given  in  a  future  publica- 
tion. 

Some  bands  of  the  slate,  particularly  those  lying  adjacent  to  the 
limestone,  are  highly  carbonaceous  and  of  a  dark  color,  resembling  , 
somewhat  the  slates  of  the  coal  measures.  This  analogy  in  their 
appearance,  notwithstanding  the  conclusiveness  of  all  geological  evi- 
dence to  the  contrary*  induces  many  persons,  not  familiar  with  our 
stratification,  to  suppose  that  the  formation  may  actually  embrace 
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coal.  Excavations  have  from  time  to  time  been  made,  therefore,  at 
various  places  io  the  valley  for  the  last  fifty  years,  in  the  confident 
belief  that  coal  would  be  discovered,  a  ad  though  in  every  insiapce 
unsuccessful,  we  find  them  still  occasstonally  renewed. 

Of  the  Bells  of  Slate  and  Limestone  in  the  South- Western-  part  of 

franklin  County* 

The  south-western  portion  of  Franklin  county  contains  three  mod- 
erately broad  belts  of  limestone,  alternating  with  three  belts  of  slate, 
occupying  the  interval  from  the  margin  of  the  great  slate  formation 
above  described  to  the  eastern  slope  of  the  Cove  mountain.  An  anti- 
clinal axis  ranges  nearly  centrally  along  each  gone  of  limestone,  im- 
parting to  the  intervening  belts  of  overlying  slate  a  regular  synclinal 
structure.  The  most  eastern,  and  by  far  the  largest,  range  of  lime- 
stone, is  that  already  alluded  to  as  terminating  in  a  long  tongue  near 
Strasburg.  It  is  broadest  at  the  Maryland  line,  and  does  not  mate- 
rially diminish  iu  width  until  we  trace  i;  about  three 'miles  north  of 
the  Greencastle  and  Mercershurg  road,  where  it  is  about  three  miles 
wide.  West  of  St.  Thomas,  it  is  but  little  more  than  a  mile  from  its 
eastern  to  its  western  border,  which  is  within  three- fourths  of  a  mile 
of  Parnell's  knob.  Here  it  curves  a  liule  eastward,  taking  a  direction 
about  N.  N.  £.  to  Strasburg,  following  the  foot  of  the  mountain  until 
it  disappears  in  a  narrow  point  under  the  overlying  slate.  The  anti- 
clinal axis  whictyuns  somewhat  centrally  along  this  belt,  prolonged 
beyond  lloxbury,  seems  to  extend  for  many  miles  towards  the  north- 
east, being  probably  the  same  axis  which  separates  the  North  moun- 
tain, at  Dublin  Gap,  Irom  the  spur  lying  south  of  'it,  and  which  is 
thence  prolonged  through  Perry  county. 

The  usual  aspect  of  this  limestone  is  lather  uniform.  The  beds 
belong  to  the  upper  half  of  F.  II-;.  some  of  those  in  the  southern  part 
of  the  tract,  near  the  anticlinal  axis,  being  magnesias,  and  well 
adapted,  therefore,,  for  furnishing  hydraulic  cement.  About  five  miles 
ncrth-east  of  Mercersburg.  and  two  and  a  half  miles  from  St.  Thomas, 
not  far  from  the  anticlinal  axis,  lies  a  deposite  of  iron  ore,  no  longer 
wrought.  It  is  stated  to  have  yielded  a  food,  soft  iron ;  it  was,  how- 
ever short  or  brittle  at  a  welding  heat.  When  roasted  or  smelted, 
it  gave  off  a  strong  odour  of  garlic, — a  circumstance  indicative  of  its 
containing  arsenic  The  presence  of  arsenic  in  this  ore  I  have  ascer- 
tained by  analysis,  the  results  of  which,  showing  its  chemical  compo- 
sition may  be  seen  in  chapter  VI. 

The  belt  of  slate  which  bounds  this  tract  of  limestone  on  the  west, 
embracing  both  sides  of  CI  ay  lick  mountain,  at  the  Maryland  tine,, 
ran^e*  a  little  east  of  north  to  the  foot  of  ParnetPs  knob,  where  "it 
again  separates  by  receiving  the  mountain  in  its  synclinal  axis,  one 
portion  passing  along  the  eastern  and  the  other  a  loop  the  western 
base  and  slope.  The  overlying  sandstone  beds  of  F.  IVM  occupying 
the  tops  of  Clayhck  and  Parnell's  moantains,  ia  the  middle  oi  the 
trough  of  slate  have  a  nearly  perpendicular  dip,  implying  that  they 
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have  actually  been  folded  together,  along  the  sincfaaal  axis,  by  an 
action  like  that  of  closing  a  book  with  its  back  or  cover  downwards. 
West  of  this  belt  of  slate,  the  average  width  of  which  somewhat  ex- 
ceeds a  mile,  there  ranges  a  narrower  zone  of  limestone,  belonging  to 
F.  II.,  traversea*  longitudinally  by  an  anticlinal  axis,  which  has  lifted 
the  limestone  to  the  surface,  and  given  to  the  rocks  east  and  west  of 
it  the  steep  inclinations  which  they  possess.  This  antielinal  belt  of 
limestone,  passing  out  of  Blair's  valley,  between  the  Clay  lick  and 
Two  Top  mountains,  at  the  Maryland  line,  ranges  to  the  mouth  of 
Bear  valley,  separating  Parnell's  from  Jordon's  knob.  Its  average 
breadth  is  about  half  a  mile.  The  rock  exhibits  the  usual  variety  in  its 
several  beds,  some  of  which  are  siliceous,  while,  others  again  are  adap- 
ted to  produce  an  excellent  pure  lime  by  burning.  Certain  bands  of 
it  are  evidently  of  the  kind  suitable  for  hydraulic  cement.  About  a 
mile  and  three-quarters  from  Parnell's  knob,  the.  soil  above  this 
limestone  contains  a  deposite  of  iron  ore,  smelted  in  the  small  fur- 
nace at  Louden, — which  was  not,  however,  in  operation  during  the 
past  summer. 

West  of  the  last  described  belt  of  limestone,  ranges  another  parallel 
zone  of  the  slate,  also  about  half  a  mile  in  width,  which,  like  the 
former  mentioned  tract  of  slate,  contains  a  synclinal  trough,  in  the 
middle  of  which  lies  the  Two  Top  mountain  on  the  south  and  Jordan's 
knob  on  the  north. 

To  the  west  of  this  slate  ranges  another  anticlinal  belt  of  limestone, 
emerging  from  between  the  Two  Top  and  Little  pove  mountains 
south  of  the  Maryland  line,  and  ranging  along  the  foot  of  the  latter  to 
Louden,  and  thence  for  several  miles  along  the  middle  of  Path  valley, 
vanishing  in  a  narrow  point  north-west  of  Fannetsburg.  The  eleva- 
tion of  (bis  belt  of  limestone  has  caused  the  eastern  inclination  of  the 
rocks  in  the  Two  Top  and  Jordan's  mountains,  and  the  western  dips 
in  the  Little  Cove  and  Tuscarora  ridges.  We  thus  perceive  that  all 
the  vallies  subordinate  to  these  axes  of  elevation  contain  the  limestone 
or  its  next  superior  rock,  the  slate,  having  in  every  case  anticlinal 
dips  ,*  while  the  mountain  ridges  included  between  these  vallies,  con- 
sisting of  the  higher  stratum  F.  IV.,  rest  invariably  in  the  synclinal 
troughs  embraced  between  the  lines  of  elevation. 

On  the  west  side  of  the  last  described  tract  of  limestone,  about  four 
miles  west  of  Louden,  a  deposite  of  iron  ore  occurs,  formerly  smelted 
in  the  old  Mount  Pleasant  furnace  near  it,  but  now  taken  to  Car  rick 
furnace,  four  miles  towards  the  north.  The  ore  ranges,  in  greater  or 
less  abundance,  for  six  or  eight  miles,  in  a  narrow  line  along  the 
south  east  base  of  the  Tuscarora  mountain,  being  procured  in  consid- 
erable quantity  north  of  Carrick  Furnace.  Its  position  is  near  the 
contact  of  the  limestone  and  overlying  slate*  It  is  of  two  varieties ; 
one  a  hard  ore,  occasionally  iridescent,  making  a  rather  cold-short 
iron ;  the  other  a  "  honey-comb  ore,"  esteemed  of  much  better 
quality.  The  analyses,  showing  their  chemical  nature,  may  be  found 
in  chapter  VI. 

The  limestone  employed  as  the  flux  in  Carrick  furnace,  is  procured. 
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in  part  from  a  quarry  adjasent  to  the  works,  aod  in  part  from  the 
loose  pieces  scattered  through  the  neighbouring  fields.  A  little  pipe 
art  has  been  occasionally  found. 

The  narrow  belt  of  slate  which  overlies  the  last  mentioned  range 
of  limestone,  occupies  the  base  of  Little  Cove  and  Tuscarora  moun- 
tains, rising  nearly  to  their  summits  where  it  supports  the  sandstone 
rocks  of  F.  IV.  Passing  west  of  Looden  and  Fannetsburg  by  Con- 
cord, it  extends  into  North  Horse  valley,  between  the  Tuscarora  and 
Conococheagae  mountains  ia  Perry  county. 

The  valley  called  the  Little  Cove,  bounded  by  the  Cove  or  Tusca- 
rora mountain  on  the  west,  and  the  Little  Cove  mountain  on  the  east, 
presents  the  strata  in  a  synclinal  or  basin-lfke  position,  the  two  enclo- 
sing mountains  consisting  of  the  sandstone  F.  IV.  Both  margins 
of  this  valley  are  occupied  by  the  reJi  slates  of  F#  V.  seen  near  the 
foot  of  the  bounding  ridge.  The  limestone  F.  VI.  encircles  the  Cove, 
inside  of  the  red  shale  supporting  in  its  turn  F.  VII.  is  two  belts,  the 
north-western  ore  forming  a  considerable  ridge.  The  centre  of  the 
basin  is  occupied  by  the  slates  of  F.  VIII.  the  strata  on  the  west  side 
of  the  synclinal  axis,  dipping  gently  east,  while  those  on  the  east 
side  are  nearly  perpendicular.  A,mong  the  bottom  layers  of  this 
slate,  occurs  a  highly  important  bed  of  iron  ore  used  at  Warren  fur- 
nace. It  is  a  grey  proto*  carbonate  of  iron*  precisely  identical  in 
chemical  composition  with  the  nodular  and  plate  ores  of  the  shales 
of  the  coal  measures.  The  discovery  of  the  true  nature  of  this  ore 
and  of  the  exact  place  which  it  occupies  in  the  strata,  I  regard  as 
among  the  most  useful  of  the  developements  of  a  practical  kind  made 
by  us  during  the  past  year.  I  shall  have  occasion  in  describing  the 
rocks  of  Huntingdon  and  Bedford  counties,  to  allude  again  to  this 
important  deposite.  Among  the  analysis  in  chapter  VI.  will  be  found- 
that  of  this  ore  as  it  occurs  in  Little  Cove. 

Section  n. 

Of  the  Rocks  of  the  Lewi &t own  and  Jughwick  FaUies  and  their 
prolongations,  embracing  the  belt  of  country  extending  from  the 
Sutquehanna  rioer,  to  the  Maryland  line,  and  bounded  on  -the 
south-east  bp  the  Shade,  Black  jLog  and  Cove  mountains,  and  on 
the  northwest  by  Jack's  mountain  and  Sideling  Hill. 

Lewistown  Valley.— Adhering  as  far  as  practicable  to  the  order  of 
description  adopted  for  all-  our  formations,  I  shall  proceed  to  the  next 
most  south-eastern  belt  explored,  and  trace  it  from  the  north-east 
towards  lite  south-west.  For  convenience  sake  I  have  ventured  to  give 
the  name  of  Lewistown  Valley,  to  the  belt  of  country  embraced  be* 
tween  Jack's  mountain  and  Longstown  ridge  on  the  north-west,  and 
Shade  mounain  and  its  prolongation,  the  Blue  Ridge,  on  the  south- 
east, extending  the  title  to  the  whole  of  this  well  marked  valley,  from 
the  Susqneh  «nna  to  the  Juniata,  at  Jack's  narrows. 

A  series  of  narrow,  nearly  parallel  ridges  of  inferior  height  to  the 
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bounding  mountains -divides  the  general  valley  iota  several  lesser  ones, 
known  by  distinct  appellations*  Thus,  a  transverse  line  through 
Adamsburg,  from  Shade  mountain  to  Jack's  mountain,  crosses  three 
•separate  small  vallies.  That  on  the  south-east,  being  the  fertile  lime- 
stone valley  of  Adamsburg,  Beavcitown,  and  Middleburg,  that  in  the 
middle  being  the  valley  of  Black  Oak  ridge,  and  that  on  the  north- 
west, the  fertile  valley  known  as  Moser's  valley.  These  are  aJl  trace- 
able  to  the  Susquehanna.  The  Blue  Hill  at  Northumberland,  is  a 
continuation  of  the  Black  Oak  ridge,  while  Dry  valley  containing 
the  town  of  New  Berlin,  is  but  a  prolongation  of  Moser's  valley. 
Along  the  Bellefonte  and  Lewistown  turnpike,  we  observe  first,  the 
valley,  in  which  Lewistown  is  situated,  beyond  this  to  the  north-west 
Another  called  Dry  valley,  which  terminates  a  (etwt  miles  north-east 
of  the  turnpike  and  beyond  th:s  again  between  the  limestone  ridge 
at  Rawle's  forge,  and  the  foot  of  Jack's  mountaio^a  third,  known  as 
Little  valley,  prolonged  to  the  south-west  of  the  turnpike  under  <the 
came  of  Ferguson's  valley  and  Long  Hollow. 

Formations.    The  mountain  ridges  which  bound  the  belt  on  the 
south-east  and  north-west,  are  composed  of  the  fourth  formation  of 
one  lower  secondary  series,  divided  in  my  former  annual  reports  into 
three  distinct  members.     In  Shade  and  Jack's  mountains,  the  lower 
division  of  F.  IV.  is  a  hard  compact  sandstone  of  a  greenish  hue  with 
'some  beds  of  a  whiter  variety,  containing  in  its  superior  portion, 
layers  of  a  reddish  coarse  conglomerate.     The  middle  division  is  a 
red  argillaceous  sandstone,  speckled  with  vellow  hi,' drated, peroxide  of 
iron.     The  upper  division  is  a  compact  sandstone  of  several  shades 
of  color,  white  prevailing,  jointed  into  large  massive,  angular  blocks. 
This  last  part  of  the  formation  usually  forms  the  highest  ridge  of  the 
mountain,  the  lower  division  occupying  a  bench  on  the  flank  of  the 
mountain,  often  one-third  of  its  height  from  the  summit.     In  Jack's 
l mountain,  these  lower  rocks  form  the  bench  along  the  south-east  side 
of  Kishicoquillas  valley,  but  in  Shade  mountain  only  the  upper  mem- 
ber of  F.  IVi  can  he  observed,  the  anticlinal  dip  of  the  strata  placing 
it  upon  tjie  flanks  of  the  ridge,  which  for  most  of  its  length  consist  of 
.  three  parallel  summits,  the  central  one  being  constituted  of  the  lower 
sandstone  member  of  the  formation.     The  whole  thickness  of  F.  IV. 
as  it  occurs  in  these  mountains  is  probably  about  fifteen  hundred 
feet. 

The  hard  grey  sandstone  of  F.  IV.  graduate  by  a  series  of  alterna- 
tions with  layers  of  compact  red  sandstone  into  the  red  and  varie- 
gated shales  of  F.  V.  This  last  important  stratum,  together  with  the 
limestone  F.  VI.  which  it  supports,  constitutes  the  most  fertile  and 
valuable  tracts  of  the  general  belt  before  us.  Besides,  containing 
bands  of  compact  and  good  limostone ;  F.  V.  includes  in  its  upper 
division,  which  is  several  hundred  feet  th'ck,  a  soft  calcareous  shale 
which  readily  disintegrates  and  forms  one  of  the  richest  soils  of  the 
State.'  The  alternating  red  and  grey  sandstones  at  the  base  of  the 
formation,  are  sometimes  argillaceous,  when  they  c*n  be  split  and 
shaped  into  excellent  flag-stones.    Some  of  these  abundantly  covered 
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with  the  fossil  remains  of  the  marine  vegetation,  called  fucoides 
been  much  employed  for  the  side  walks  of  the  streets  of 
town. 

The  next  division-  of  F.  V.  is  highly  argillaceous.  The  hills^cc 
posed  of  it  constituting  a  peculiar  feature  in  the  topography  not  o&| 
of  this  valley,  but  of  the  whole  district  to  be  described.  The  loi 
layers  consist  of  a  thin  argillaceous  brown  sandstone,  full  of  the 
mains  of  Irilobites*  These  support  a  thick  mass  of  olive  and 
colored  shales,  highly  fossiliferious,  and  upon  these  reposes  a 
stone  of  variable  thickness,  but  of  well  marked  characters,  demandi 
particular  notice,  as  furnishing  our  best  guide  to  the  exaet  position  < 
the  fo88iliferous  iron  ore,  which  confers  so  much  interest  upon 
V.  in  an  economical  light.  This  sandstone  and  the  ore  iavarkl 
occur  in  close  proximity  to  each  other.  The  prevailing  aspect  1 
the  stratum  is  that  of  a  rather  coarse  grained,  dirty  white  and  yell 
}sh  sandstone,  containing  fragments  of  Encrini  and  other  fossils, 
frequently  constitutes  a  small  ridge  of  itself.  Il  may  be  studied  in  a 
fine  exposure  south  of  Simon  Gros'  house,,  near  Shade  mountaie.  It 
id  exposed  in  many  other  places,  as  at  the  north  base  of  the  chain  of 
slate  hills,  south  of  Adamsburg  and  the  slate  hills,  one  and  a  half 
miles  south  of  Middle  burg,  where  large  detached  fragments  of  it 
abound.  These  present  upon  their  surface,  numerous  impressions 
of  terebratula  and  other  fossil  shells.  The  fossiliferous  ore  obi} 
ally  rests  almost  immediately  over  this  bed  of  sandstone.  Above 
the  ore  reposes  a  series  of  olive  and  green  shales  supporting  tl* 
limestone  layers  of  the  formation.  Between  the  Susquehanna  and  the 
Lewistown  turnpike,  these  bands  of  limestone  are  generally  argilla- 
ceous or  siliceous,  and  therefore  rarely  furnish  pure  Jime> 

Above  the  limestone  occurs  the  main  bed  of  red  shale  and  sandstone 
of  the  formation,  in  some  places  including  very  bard  bands  of  grees 
and  reddish  sandstones,  breaking  into  cuboidal  fragments.  Ascending 
the  red  shale  becomes  calcareous  and  alternates  with  a  soft  greeois* 
variety  which  is  decidedly  calcareous,  containing  indeed  towards  its 
upper  portion  some  thin  bands  of  limestone.  This  part  pf  the  for- 
mation is  about  five  hundred  feet  thick  in  the  vicinity  of  Lewistown, 
and  furnishes  much  of  the  richest  soil  of  the  valley.  The  total  thick- 
ness of  the  entire  formation  is  apparently  between  three  and  four 
thousand  feet.  It  occurs  along  the  base  of  the  mountains,  forming 
the  hills  immediately  adjacent  to  them.  It  likewise  constitutes  a  belt 
in  Little  valley,  Dry  valley,  Mo&er's  valley  and  the  valley  of  Middk 
creek. 

Overlying  the  shales  of  F.  V.  is  the  valuable  limestone  F,  VL  o 
our  series.  This  is  the  rock  of  all  the  limestone  ridges  throughout 
the  valley.  The  lower  bods  are  too  argillaceous  and  slaty,  to  prodoa 
good  lime,  but  those  higher  in  the  formation  supply  it  of  great  purity 
Near  the  top  of  the  stratum  are  bands  pf  very  siliceous  limestone 
abounding  in  fossils  and  layers  of  compact  chert.  This  upper  difis 
ion  of  the  rock  is  frequently  too  siliceous  to  be  converted  into  lime 
The  bed  of  chert  is  of  variable  thickness,  being  sometimes  twent] 
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feet  in  -depth  while  sometimes  it  is  wholly  missing.  Its  position  is 
generally  oq  the  tops  and  sides  of  the  limestone  ridges,  lis  angular 
fragments  covering  the  surface.  On  the  road  frocn  Adamsburg  to 
Shroyer's,  it  is  thirty  feet  thick. 

Immediately  resting  upon  the  chert  or  removed  from  it  but  a  short 
distance,  are  the  loose  and  porous  layers  of  yellow  sandstone  at  the 
bottom  of  sF.  VII.  The  whole  stratum  appears  to  thin  out  towards 
the  Susquehanna,  tor  here  we  find  only  a  trace  of  it,  while  on  the 
Lewistown  turnpike  at  the  toll  gate  it  is  seventy  feet  thick,  presenting 
itself  on  the  surface  as  usual  in  massive  blocks  full  of  the  cavities  left 
by  the  dissolution  of  its  fossils.  The  bed  itself  is  not  distinctly 
traceable  more  than  twelve  miles  north-eastward. from  Lewistown,  but 
fragments  of  the  rock  are  seen  adjacent  to  the  limestone,  at  intervals 
lbd whole  way  to  the  Susquehanna,  implying  however,  that  it  either 
is  cot  continuous  or  is  very  thin.  This  sandstone  caps  nearly  all 
the  limestone  ridges  of  the  valley  from  north-east  of  Lewistown,  to 
Huntingdon  county. 

Supported  by  the  sandstone  beds  of  F.  VII.  is  a  thick  mass  of  slaty 
rocks,  whioh  constitute  F.  VIII.,  forming  some  of  the  ridges  of  the 
ceotfai  part  of  the  valleys  for  example,  filling  a  large  part  of  Black 
Oak  Ridge  valley  to  the  Susquehanna.  The  lower  part  of  F.  VIII.,, 
r  Dear  its  contact  with  F.  VII.,  sometimes  contains  a  coarse,  siliceous 
*yl  fossiliferous  bed  of  limestone.  This  is  visible  on  the  road  crossing 
tfc  Toll-gate  ridge  from  Lewistown  into  Dry  valley.  Above  this 
siliceous  limestone,  on  the  flanks  of  the  slate  ridges*  layers  of  a  purer 
variety  of  limestone  are  occasionally  discerned,  as  at  Mr^Iohn  Milter'6, 
.  on  Jack's  creek.  The  thickness  of  this  last  mentioned  bolt  of  lime- 
stone is  sometimes  thirty  feet.   ■  .     , 

In  the  lower  portion  of  F.  VIII.  we  often  meet  with  a  thick  series 
of  highly  calcareous  layers,  which  sometimes  contain  bands  adapted 
fa  making  hydraulic  cement.  These  beds,  which  for  convenience 
I  4a ve  denominated  the  cement  layers,  are  not  invariably  present  in 
the  formation.  They  are  well  exposed  on  the  eastern  shore  of  the 
Susquehanna  river,  directly  opposite  Selinsgrove ;  but  between  the 
nver  and  Lewistown,  they  are  scarcely  discernible.  The  limestone 
previously  mentioned  is  likewise  somewhat  inconstant.  The  title  of 
olive  date  given  to  F.  VIII.  in  my  earlier  reports,  is  entirely  appli- 
cable to  the  formation  m  the  belt  of  country  before  us.  Besides  the 
greenish  grey  and  olive  colored  slates  which  make  up  a  large  portion 
°f  the  rock,  occur  beds  of  grey  sandstone,  and  occasionally  of  a 
passive  and  compact  blue  sandstone,  slightly  calcareous  in  its  compo- 
sition. These  are  seen  on  the  road  from  Lewistown  to  Sigler's,  on 
jack's  creek.  The  strata  forming  the  alternations  of  the  materials  of 
*•  VIII.  and  F.  IX.  are  observed  as  far  to  the  south -west  as  a  line 
dnwnfrom  Middleburg  to  Centreville.  The  red  and  grey  argillaceous 
sandstones  of  F.  IX.,  so  finely  exposed  on  the  Blue  Hill  opposite 
Northumberland,  extend  about  ten  miles  south-west  of  the  river, 
gradually  contracting  to  a  poinU 
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From  Lewistown,  south-ward,  the  same  general  valley  extends  for 
nearly  forty  miles,  bounded  on  the  north  west  by  Jack's  mountain, 
and  orMhe  south-cast  by  Blue  ridge,  and  beyond  the  termination  of 
that,  by  Black  Log  mountain.  Its  average  width  is  between  four  and 
five  miles.  Approaching  Huntingdon  county,  the  whole  belt  curves 
southward,  conforming  to  the  direction  of  Jack's  mountain.  Between 
Lewistowfi  and  the  termination  of  Blue  ridge,  the  general  structure 
of  the  valley  is  that  of  a  synclinal  basin,  including  the  strata  from  the 
bottom  of  F.  V.  to  the  middle  of  F.^VUI.,  thrown  into  a  number  of 
exceedingly  regular  parallel  lesser  •anticlinal  and  synclinal  axes,  the 
exact  tracing  of  which  becomes  a  matter  of  considerable  importance 
from  the  intimate  relation  which  subsists  between  them  and  the  dis- 
tribution of  the  iron  ores  of  the  belt.  ^ 

Blue  ridge  terminating  at  Bell's  furnace,  its  axis  of  elevation  is 
prolonged  seven  miles  further  south-west,  being  successively  overlaid 
by  higher  and  higher  strata,  until  it  flattens  nway  in  F.  VIIL  ai 
Orbisonia.  Here  the  narrow  synclinal  axis,  lying  south  of  ^extend- 
ing from  Negro  valley,  merges  into  the  general  synclinal  axis  south- 
east of  Jack's  mountain;  there  forming  one  general  trough  between 
Black  Log  and  Jack's  mountains,  containing  the  north-west  and  south- 
east dipping  rocks  Irom  F.  V.  to  F*  IX.  inclusive. 

Commencing  our  description  of  thft  several  formations  of  the  belt 
with  a  brief  sketch  of  the  topography  of  the  district,  the  most  con-> 
spicuous  ridges  which  we  observe  occupying  the  north-eastern  end 
of  the  valley,  at  the  Susquehanna,  are  the  Blue  Hill  and  the  slate 
ridges  adjacent  to  it  on  the  north  and  south.  These  present  a  range 
of  bold  cMffs  along  the  western  side  of  the  river.  They  form  a  belt 
extending  from  two  miles  above  Northumberland  to  within  a  mile  of 
Selinsgrove.  These  hills  occupy  the  central  portions  of  the  valley 
from  the  river  to  within  eight  or  nine  miles  of  the  Lewistown  turn- 
pike. Their  outlines  are  highly,  characteristic  of  the  formations 
VIH.  and  IX.  which  compose*  them.  Their  summits  are  usually* 
gently  rounded,  their  whole  contour  undulating,  and  their  flanks  in- 
tersected by  innumerable  little  transverse  vallies  of  denudation,  the 
slopes  on  each  side  of  which  are  of  remarkably  regular  curvature. 

The  northern  limit  of  those  grey  and  red  slaty  rocks  is  immediately 
south  of  the  limestone  ridge  which  extends  through  Dry  valley  and 
Moser's  valley,  just  south  of  the  towns  of  New  Berlin  and  Ccntre- 
ville,  and  on  to  David  Muthbaugh's,  where  they  terminate,  a- small 
belt  of  F.  VIII.  only  continuing  to  the  north  of  Dry  valley.  The 
southern  limit,  leaving. the  river  about  a  mile  north  of  Selinsgrove, 
ranges  to  Middleburg,  bordering  on  the  north  the  limestone  ridge 
which  extends  past  Middloburg,  Beavertown,  and  John  Sigler's. 
From  Middloburg  H  continues,  bordering  a  narrow  belt  between  the 
limestone  ridge  and  Dry  valley,  to  the  Lewistown  turnpike  at  the 
toll  gate. 

On  both  sides  of  the  hills  of  F.  VI II.  we  observe  the  limestone 
ridges  generally  covered  with  fragments  of  the  chert  at  the  top  of 
F.  VI.  and  us  we  advance  towards  Lewistown,  they  become  capped 
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with  beds  of  the  fossiliferous  sandstone  or  F.  VII.  These  lime- 
stone hills  have  the  form  of  continuous  ridges  for  many  miles. 
Thesu  are  occasionally  interrupted  by  g&ps,  and  oftentimes  entirely 
washed  away,  by  denudation,  for  one  or  two  miles.  In  Dry  valley, 
in  which  New  Berlin  is  situated,  F.  VI.  occurs,  though  not  in  a  bold 
^tnd  continuous  ridge.  Tracing  this  limestone,  however,  towards 
Centreville,  we  may  often  notice  it  assuming  the  magnitude  of  a 
.  moderately  elevated  narrow  bill,  and  preserving  this  feature  ^through 
Moeer's  vallev.  About  nine  miles  from  Centreville*  a  second  and 
bolder  ridge  of  this  formation  shows  itself,  continuing  south  of  Mr. 
William  Smith's,  and  thence  near  the  base  of  Shade  mountain,  until 
it  is  interfered  with  by  the  axis  of  elevation  of  Little  valley  and  Dry 
vaHey.  Another  ridge  of  the  same  limestone,  ranging* south  of  the 
skte  hills  of  F.  VIII.  commenced  at  the  Susquehanna,  a  mile  north 
of  Selinsgrove,  though  other  belts  occur  nearer  the  town,  and  runs 
through  the  valley  of  Middle  creek,  passing  north  of  Middleburg 
and  Heavertown,  where  another  hill  rises  near  it*  and  then  passes 
Adamsburg,  to  sweep  in  a  regutar  curve  towards  Shade  mountain. 
Here  it  passes  the  farms  of  Mr.  John  Sigler  and  others,  westward. 
From  Adamsburg,  westward,  it  is  the  most  southern  limestone  ridge 
of  the  whole  valley.  Its  outline  is  very  regular;,  and  its  surface,  cul- 
tivated nearly  to  the  summit,  presents  a  beautiiul  scollop,  constituting 
a  conspicuous- and  pleasing  feature  in  the  scenery.  In  addition  to 
this  ridge,  two  very  singularly  shaped  knobs  of  the  limestone  rises 
between  Middleburg  and.  Beavertown,  visible  from  nearly  every  part 
ol  the  valley.  In  each  of  them,  the  rocks  have  a**t roughs  like  or  syn- 
clinal arrangement.  The  summit  of  the  southern  knob  is  the  broad- 
est, and  is  under  cultivation.  These  knobs  owe  their  elevation  to 
short  axes  or  wrinkles  in  the  strata. 

Approaching  Lewistown,  the  ridges  composed  of  the  limestone  and 
overlying  sandstone  become  more  numerous,  dividing  the  district  into 
/^several  lesser  fertile  vallies  to  be  alluded  to  hereafter. 

The  hills  consisting  of  that  division  of  F„  V.  comprising  the  blue 
grey  and  olive  coloured  slates  have  a  somewhat  peculiar  topography. 
Their  outline  is  irregular  and  even  ragged.  They  fold  round  the  ends 
of  Jack's  mountain  and  Shade  mountain  encircling  them  at  the  base. 
They  embrace  then  usually  three  summits,  the  central  or  broadest,, 
containing  the  prolongation  of  the  axis  of  the  mountain.  Two  of 
these  slate  hills  range  along  the  northern  base  of  Shade  mountain, 
with  rather  vaguely  defined  summits  from  nearly  opposite  Middleburg, 
to  about  two  mifes  east  of  Beavertown,  becoming  conspicuously 
marked  from  thence  to  a  point  three  miles  west  from  Adamsburg,. 
leaving  the  mountain  in  consequence  of  a  great  curve  which  it  takes 
while  they  maintain  their  nearly  straight  direction.  From  the  above 
point,  to  Lewistown,  they  are  less  prominently  defined  in  the  scenery 
owing  to  their  close  proximity  to- the  mountain*  From  some  cause, 
bo  corresponding  ridges  range  parallel  with  the  southern  base  of  Jack's 
mountain. '  Enumerating  as  concisely  as  possible  the  several  axes  of 
elevation  which  traverse  the  belt  from  the  Susquehanna  southwest- 
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ward ;  "the  first  is  foe  anticlinal  axis  of  Longstown  ridge  which  brings 
to  the  surface  near  its  summit  the  red  and  grey  alternating  beds  of 
Fs.  IV.  and  V.  This  axis  prolonged  enters  Jack's  mountain.  -South 
of  this,  the  next  axis  observable  on  the  Susquehanna  is  the  gre?t  syn- 
clinal depression  of  the  strata  controlling  the  structure  of  the  whole 
valley,  it  commences  at  the  river  in  the  Blue  Hill,  forming  a  basin 
in  the  red  locks  of  F.  IX.  and  extends  southwestward  centrally  until 
the  uppermost  rocks  are  the  slates  of  F.  VIII.  it  passes  about  two 
and  a  half  miles  north  of  Middieburg.  Parallel  with  this  is  the 
anticlinal  axis  observed  about  a  mile  north  of  Selinsgrove,  which  has 
lifted  the  limestone  F.  VI.  to  the  surface*  This  is  probably  but  the 
prolongation  of  the  main  axis  of  Shade  mountain  marking  the  line 
along  which  the  rocks  of  that  ridge  have  undergone  their  greatest 
elevation. 

Moser's  valley  consists  chiefly  of  F.  V,  and  includes  two  limestone 
ridges  of  F.  VI.  The  northern  of  these  seems  to  be  the  continuation 
of  that  which  runs  south  of  Centreville,  prolonged  with  occasional 
interruptions  to  within  a  mile  of  Mr.  John  Troxell's,  while  the  south- 
,  em  more  elevated  ridge  ranges  far  beyond  Shroyer's.  An  anticlinal 
axis  has  evidently  lifted  to  the  surface  the  underlaying  stratum  F.  V. 
occupying  the  narrow  belt  between  them.  There  is  an  anticlinal  axis 
in  Middle  creek  valley  ranging  near  Middieburg,  lifting  to  the  surface 
the  red  shale  of  F.  V.  about  a  mile  and  a  half  from  the  town,  but  not 
bringing  up  the  next  lower  division  of  the  formation  containing  the 
foa&ilforoiis  iron  ore.  West  of  south,  a  little  distance,  from  the  town 
it  brings  to  view  the  green  calcareous  shales  of  the  formation.  It  is 
thence  prolonged  between  the  northern  insulated  knoll  of  limestone 
and  the  ridge  immediately  north  of  Middieburg,  disappearing  between 
Beavertown  and  Adamsburg.  A  short  anticlinal  axis  elevates  the 
rocks  between  the  pair  of  limestone  knolls  and  the  southern  solitary 
knoll.  The  effect  of  the  dying  out  of  these  axes  is  to  bring  the  lime- 
stone ridge  north  of  Adamsburg,  nearer  to  the  foot  of  the  Shade 
mountain  where  it  finally  vanishes. 

A  new  group  of  axes  of  elevation  present  themselves  when  we 
approach  within  ten  or  twelve  miles  of  the  Lewistown  turnpike.  The 
first  of  these  ranging  about  half  a  mile  from  the  foot  of  Jack's  moun- 
tain hrings  to  the  surface  the  red  shales  of  F.  V.,  the  second,  the  cal- 
careous shales  along  the  centre  of  Dry  valley,  lifting  into  view  some 
useful  belts  of  limestone.  The  third  extends  along  a  small  valley 
north  of  what  we  have  called  the  *«  Toll-gate  ridge,"  and  the  fourth 
ranges  immediately  past  Lewistown.  The  most  northwestern  of 
these,  crossing  the  Kishicoquillas  creek,  above  the  forge  of  Messrs.  Hall 
and  Rawle,  is  prolonged  for  about  eighteen  miles,  ranging  through 
Ferguson's  valley  and  terminating  in  the  north-cast  end  of  Long  hollow. 
The  next  towards  the  south-east  crosses  the  creek  about  three-fourths 
of  a  mile  south-east  of  the  former  and  traversing  the  ridges  which 
bound  Ferguson's  valley,  passes  a  fourth  of  a  mile  north  of  Hope, 
and  half  a  mile  north  of  the  Waynesburg  furnace,  to  terminate  also 
near  the  head  of  Long  hollow.    South-east  of  this,  another  axis  lift* 
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ing  the  strata,  originates  about  two  miles  north-east  of  Hope  furnace, 
and  extends  sou th-west  for  nine  miles  passing  immediately  *  by  this 
and  Waynes  burg  furnace,  to  disappear  two  miles  southwest  of  the 
latter  in  the  head  of  Greenbriar  valley.  The  next  in  order,  the  third 
upon  the  turnpike,  crosses  Kishicoquillas  creek  three-fourths  of  a  mile 
south  east  of  the  second,  and  passing  a  mile  and  a- half  north- west  of 
Le  wist  own.  Its  course  thence  w  about  twenty  miles,  ranging 
three  hundred  yards  south-east  of  Waynes  burg,  and  ending  two  miles 
north  of  Newton  Hamilton  at  Glasgow's  mill.  The  fifth  axis  of  the 
group,  passing  half  a  mite  south-east  of  Lewistown,  ranges  south  of 
Strode'?  mill,  forming  a  ridge  running  thence  nearly  a  mile  south  of 
Waynesburg  and  through  the  town  of  Newton  Hamilton,',  beyond 
which  it  terminates.  The  sixth  and  fast  of  these  lines  of  elevation,  is 
a  continuation  of  the  anticlinal  axis  of  Shade  mountain.  From  the 
point  where  this  ridge  subsides  south-east  of  Lewistown,  the  axis 
which  has  upheaved  the  strata  along  its  summit,  is  still  prolonged, 
elevating  other  rocks  for  twenty-eight  miles  to  the  south-west.  It 
passes  two  miles  «outh-west  of  Waynesbttrg  and  a  mite  and  a  half 
south  of  Newton  Hamilton,  crossing  the  great  loop  of  the  Juniata, 
and  ranging  close  south  of  the  outlet  of  A  ugh  wick  creek,  ending 
finally  at  Shirleysburg.  Between  the  fifth  and  sixth  lines  of  eleva* 
tion,  another  axis  originates  opposite  Newton  Hamilton  which 
becomes  that  of  Prater's  ridge,  uplifting  there  the  sandstones  of  F. 
VU.  The  inclination  of  the  several  belts  of  rocks  uptihed  along  these 
lines  of  elevation  is  usually  steep  and  as  a  consequence,  the  general 
valley  consists  of  a  number  of  parallel  belts  of  formations  V.  VI. 
VII.  and  VIII.,  the  softer  or  more  readily  denuded  of  these  occupying 
the  vallies,  the  harder  and  more  resisting  .composing  the  intervening 
ridges. 

Iron  ores.  Having  now  given  a  brief  sketch,  as  minute  as  was  com- 
patible with  the  present  reporc,  of  the  range  of  the  several  formations 
in  this  belt.     I  shall  proceed  concisely  to  describe  the  indications  of 
iron  ore  which  they  exhibit.    The  fofsiliferous  iron  ore  of  F.  V.  is 
by  far  the  most  continuous  variety,  though  after  careful  investigation 
we  have  no  where  discovered  it  either  pure  enough  or  in  sufficient 
abundance  to  make  it  an  object  of  economical  interest.  It  exhibits  only  . 
occasionally  the  square  fracture  characteristic  of  its  purer  bands  near  ' 
the  outcrop.    This  feature  it  has  near  N.  Middleawarth's  mill  race 
near  Beavertown,  but  generally  it  breaks  info  roundish  pieces  and* 
consists  of  much  sand  cemented  by  yellowish  brown  oxide  of  iron. 

A  thin  seam  of  this  ore  extends  along  the  north  side  of  the  valley 
following  the  flank  of  Jack's  mountain  beneath  the  red  shale.  It 
must. necessarily  cross  Kishicoquillas  creek,  but  the  thinness  of  the 
band  has  prevented  our  finding  it  there,  though  the  hard  encrinitic 
white  sandstone  so  usually  associated  with  it  appears  well  exposed 
and  was  extensively  traced.  The  ore  seam  was  sot  found  in  place 
until  F.  V.  was  followed  into  Moser's  valley,  where  the  outcrpp  was 
detected  in  a  field  belonging  to  Mr.  Andrew  Romick.  The  position 
of  the  ore  in  this  valley  appears  to  be  immediately  above  the  narrow 
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belt,  of  bard  sandstone.    Befog  of  the  composition  above  described 
its  quality  is  bad.     Its  thickness,  probably  unimportant,  was  not  as* 
certained.    The  same  sandstone  ridge  ranges  past  the  farm  of  Mr.  John 
Featherolf,  accompanied  by  the  ore  of  too  impure  a  quality,  however* 
to  be  valuable-     Its  course  eastward  ought  to  be  along  the  base  of 
Longstown  ridge,  but  our  efforts  to  trace  it  were  unavailing,  while 
fron)  observations  made  during  both  the  past  season*  and  the  previous 
one,  in  Union  county  we  are  led  to  conclude  that  it  is  invariably 
too  thin  and  impure  to  be  productive.    The  ore  again  rises  to  the 
surface  occupying  its  usual  place  in  the  formation  along  the  south 
side  of  the  valley  adjacent  to  the  base  of  Shade  mountain.     We  de- 
tect it  in  its  true  position  in  a  beautiful  section  of  the  strata  at  Mr. 
Ner  Middleswarth's  mill.     The  excavation  in  the  mill  race  shows 
the  encrinitic  sandstone  supporting  the  fossiliferous  ore  in  the  iorm  of 
a  very  hard  and  siliceous  sand  from  four  to  six  inches  thick.     Above 
the  ore  rests  a  mas*  of  greenish  shale  about  one  hundred  feet  thick 
and  over  this  a  somewhat  variable  shale  of  a  cherry  red  colour  sus- 
taining in  turn  a  series  of  calcareous  shales  occupying  the  place  of 
the  limeitone  bands  of  the  formation  aod  supporting  the  well  known 
brownish  red  shales  at  the  top  of  the  series.     No  difficulty  existed  in 
tracing  the  ore  along  the  base  of  the  slate  hills  south  of  Adamsburg 
and  Beaver  town,  and  it  was  also  followed  along  the  foot  of  the  slate 
hills  south  of  Middleburg,  but  it  is  rarely  of  sufficient  purity,  and 
in  no  place  ihick  enough  to  make  it  practically  useful.    Near  Lewis- 
town,  especially  seven  miles  to  the  west,  it  has  been  opened  in  many 
places,  and  its  thickness  though  increasing  in  that  direction  is  even 
there  not  considerable* 

Another  distinct  band  of  ore  occurs  sometimes  in  F*  V,  among  the 
buff  and  olive  shales  already  described.  It  is  of  a  light  brownish 
colour,  and  is  generally  too  small  in  amount  and  too  impure,  to  be 
valuable. 

The  limestone  ridges  of  Fi  VI.  frequently  exhibit  considerable 
quantities  of  iron  ore  upon  the  surface;  yet,  from  the  shallow  depth 
of  the  earth  above  the  rock,  and  from  other  indications,  we  deem  the 
prospect  a  slender. one  of  finding  a  useful  deposite  in  this  formation 
as  it  occurs  in  Union  and  Mifflin  counties.  This  superficial  display 
of  ope  is  visible  on  the  ridge  north  of  Adamsburg,  and  also  on  one  of 
the  isolated  knobs  near  Beavertown. 

No  useful  quantity  of  ore  would  seem  to  occur  in  either  F.  VII.  or 
F.  VIII.  north-east  of  the  Lewjstown  turnpike.  The  first  of  these 
formations  dwindles  in  thickness  as  it  approaches  the  Susquehanna, 
and  also  is  much  less  ferruginous  than  in  Huntingdon  and  Bedford 
counties. , 

F.  V.  South  r  east  of  Lewi  si  own. 

Lewistown  is  situated  on  the  border  of  F.  V.  and  F.  VI.  or  of  the 
shales  and  limestone,  F.  V.  occupying  the  entire  space  from  the 
town  to  the  base  of  the  mountain  south- east  of  it,  called  Blue  Ridge. 
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This  belt  is  at  least  one  mile  and  a  half  wide,  and  continues  of  this 
breadth  as  far  as  Waynesburg,  At  Lewistown,  the  stratum  have 
been  lifted  to  the  surface  by  two  anticlinal  axe3,  while  opposite 
Waynesburg  it  is  thrown  up  in  three  lines  of  elevation.  The  first  of 
these,  south  of  Lewistown,  begins  to  form  a  ridge  east  of  Strode's 
mill,  which  continues  for  six  miles,  ending  south  of  Waynesburg. 
This  ridge  is  composed  of  the  fossiiiferous  sandstone  belt  of  F.  V.  and 
has  the  fossiiiferous  iron  ore  resting  on  both  of  its  flanks.  South-east 
t>f  Waynesburg,  the  limestone  F.  Vl.  lies  in  the  synclinal  axis.  South 
of  the  anticlinal  axis,  and  three  miles  south-west  of  the  same  town,  F. 
V.  with  the  fifth  anticlinal  axis  in  it,  is  overlaid  by  the  limestone. 

The  anticlinal  axis  of  Shade  mountain,  in  elevating  F.  V.  brings 
the  fossiiiferous  iron  ore  to  the  surface,  in  a  double  line  of  outcrop, 
for  a  mile  and  a  half  south-west  of  the  end  of  the  mountain,  beyond 
which  the  ore  sinks  below  the  surface — the  axis  exposes  the  higher 
parts  of  F.  V.  for  about  fifteen  miles,  when  the  red  shales  disappear- 
ing altogether,  it  is  prolonged  in  the  limestone  beds  of  F.  VL,  entering 
this  formation  opposite  Galloway's  Gap,  in  Blue  Ridge.  The  lime- 
stone forms  a  trough  between  this  axis  and  the  mountain,  commenc- 
ing between  four  and  five  miles  east  of  this  point  and  extending  to 
the  bend  of  the  Juniata,  a  narrow  ridge  of  the  overlying  sandstone  of 
F.  VII.  rising  near  Galloway's  Gap,  and  running  along  the  centre  of 
the  basin  to. the  river.  , 

The  belt  which  ranges  along  the  base  of  Blue  Ridge  being  sepa- 
rated from  the  other  belt  elevated  by  the  Shade  mountain' axis  by  this 
tract  of  limestone,  ranges  towards  the  south-west,  passing  Bell's 
mill,  and  finally  folds  round  the  end  of  Blue  Ridge,  to  enter  the  syn- 
clinal basin  of  Negro  valley.  The  rpeks  of  this  formation,  resting 
et  the  foot  of  the  mountain,  extend  about  one-third  of  the  way  up  its 
aclivity,  and  spread  into  the  valley  a  few  hundred  yards  from  its 
base,  dipping  to  the  north-west,  at  an  angle  of  about  fifty  degrees. 
Where  it  saddles  the  axis  of  Blue  Ridge,  it  lengthens  itself  to  the 
south- west  so  as  to  form  a  considerable  portion  of  Germany  valley, 
the  hard  sandstone  stratum  forming  a  curious  semicircular  ridge 
sweeping  round  the  end  of  the  mountain.  In  Negro  valley,  this  for- 
mation lies  in  a  trough,  or,  in  other  words,  ,its  strata  dip  from  both 
sides  towards  a  centra!  line  or  synclinal  axis,  being  elevated  dn  the 
north-west  by  Jthe  anticlinal  axis  of  Blue  Ridge,  and  on  tfie  south-east 
by  that  which  has  uplifted  the  Black  Log  mountain.  Nearly  opposite 
the  end  of  Blue  Ridge,  the  upper  strata  of  F.  V,  are  overlaid  in  the 
middle  of  the  basin  by  the  next  succeeding  formation,  the  limestone. 
The  north-west  dipping  beds  of  F.  V.,  resting  at  the  base  of  Black 
Log  Mountain,  form  a  belt  which  ranges  with  great  regularity  along 
its  flank  for  eighteen  miles,  to  Fort  Littleton.  The  mountain  then 
terminating,  the  zone  of  red  shale  is  joined  by. another  which  follows 
the  south-east  flank  of  Shade  mountain,  and  the  two  fold  together  at 
Littleton  ever  the  anticlinal  axis  prolonged  from  Black  Log  valley, 
forming  a  tract  of  good  soil,  occupied  by  several  farms. 
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Formation  V.~-North~we9t  of  Lewutown. 

The  formation  at  Brown's  gap,  where  KishicoquiUas  creek  passes? 
through  a  deep  notch  in  Jack's  mountain,  is  about  a  mile  and  three- 
quarter's  wide,  forming  the  north-west  side  of  Ferguson's  valley, 
and  extending  half  way  up  the  slope  of  the  mountain.  This  b«U  of 
F.  V,  is  traversed  by  the  first  anticlioal  axis  of  our  enumeration, 
which  lifts  to  the  surface  the  fos$iiiferou*  ore  about  two  miles  south- 
west of  the  gap.  The  existence  of  the  ore  is  indicated  by  a  ridge 
extending  along  the  north-west  side  of  Ferguson's  valley,  and  which 
consists  of  the  grey  sandstone  stratum  of  F.  V.,  immediately  sup- 
porting the  ore.  The  anticlinal  axis  running  along  the  centre  of  this 
little  ridge  of  sandstone,  the  fossiliferous  ore  is  brought  up  in  a  double 
line  of  outcrop,  one  portion  resting  on  each  flank.  The  ridge  extends 
south* west  between  five  and  six  miles*  where  the  gentle  subsidence 
of  the  strata  over  the  axis  causes  the  ore  to  disappear  below  the  sur- 
face ;  and  two  miles  further  south-west,  the  whole  of  F.  V.  itself, 
along  the  line  of  the  axis,  also  passes  out  of  view,  being  overlaid  by 
the  limestone.  For  some  distance  previous  to  the  disappearance  of 
the  red  shales  along  this  axis,  the  limestone  occupies  a  narrow  trough 
between  this  range  of  the  formation  and  the  other  which  rests  against 
the  foot  of  the  mountain.  This  latter  belt  of  F.  V.  its  beds  dipping 
about  thirty  degrees  towards  the  south-east,  continues  along  the  slope 
and  base  of  Jack's  mountain  for  about  nine  miles,  when  k  begins  to 
recede  from  its  flank  so  as  to  rest  only  at  the  mountain's  base  when. 
we  reach  Drake's  ferry.  This  portion  of  it,  therefore,  forms  the 
north  west  part  of  the  valley  called  Long  Hollow,  the  strata  here 
dipping  twenty-two  degrees  to  the  south-east. 

Traced  south-westward  from  the  Juniata,  F.  V.  occupies  the  north- 
west side  of  Dry  valley — a  valley  lying  between  Jack's  mountain 
and  Cheshut  ridge.  Here  its  beds  -dip  thirty-five  degrees  to  the 
south-east.  It  preserves  this  position  at  the  base  of  the  mountain* 
which  it  follows  to  its  termination,  about  If  teen  antes,,  folding  round 
its  south-western  end,  at  the  Three  Springs,  to  meet  a  parallel  belt 
occupy  the  other  base  of  the*,  mountain  in  Hare's  valley.  Where  the 
formation  climbs  some  distance  up  the  flank  of  the  mountain,  the 
hard  grey  sandstone  forms  a  slight  but  distinct  ledge  along  its  slope ; 
hut  where  it  rests  only  at  the  base,  this  band  constitutes  a  sharp- 
crested  ridge,  ranging  through  the  south  west  end  of  Long  Hollow, 
and  traversing  the  north-west  side  of  Dry  valley  for  a  considerable; 
distance. 

Fossiliferous  iron  ore  of  F*  F. 

With  a,,  single  exception,  all  the  furnaces  situated  iaibe  belt  of  coun- 
try before  us  from  Lewistown  to.  Mary  land,  being  nine  in  number  are* 
supplied  with  two  varieties  of  iron  ore.  One  of  these  is  the  fossil-, 
ifcro^s  ore  for  the  formation  above  described.    The  other  belongs  t* 
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the  lower  layers  of  P.  VIII.  to  be  hereafter  noticed.  Their  distribu- 
tion being  entirety  dependant  on  minute  features  in  the  geological  struc- 
ture of  the  valley  connected  with  the  axes  of  elevation,  the  work  of 
tracing  then  becomes  a  matter  of  systematic  research,  making  a  cor- 
rect knowledge  of  the  position  of  the  strata  and  their  axes,  ef  indit- 
penstble  importance. 

Confining  ourselves  for  the  present  to  the  (ossiferous  ore  of  F.  V. 
I  deem  it  useful  again  to  allude  to  its  close  association  with  the  grey 
fossiliferous  sandstone  which  forming  often  a  prominent  feature  on  the 
surface  proves  so  valuable  an  index  to  its  position.  Generally  through- 
out the  belt  of  country  before  us,  the  uppermost  layerof  this  sandstooe 
is  a  hard  bed  varying  from  fifteen  to  thirty  feet  in  thickness,  consist- 
ing sometimes  of  a  fine  grained  white  or  yellowish  brown  rock,  filled 
with  numerous  cavities  of  enm/it  and  other  fossils. 

The  fossiliferous  pre  besides  cropping  out  in  a  narrow  line  follow- 
ing the  flank  of  each  of  the  mountains  bounding  the  general  valley,  is 
lifted  to  the  surface  for  a  certain  distance  along  two  of  the  anticlinal 
axes  which  traverse  the  district  between  Lewistown  and  the  Juniata 
at  Drake's  narrows.  .The  belt  of  ore  on  the  flank  of  Jack's  mountain 
has  not  been  opened  north  east  of  Drake's  Gap.  Here  however,  it 
has  been  smelted  in  Matilda  Furnace,  making  a  good  iron.  At  this 
place  the  whole  thickness  of  the  seam  of  ore  is  about  sixteen  inches; 
the  upper  half,  only,  however,  being  pure  enough  for  the  furnace. 
This,  averaging  about  eight  inches  in  thickness,  is  very  similar  in  as- 
pect and  composition  to  the  ore  of  acknowledged  excellence  in  other 
parts  of  the  same  deposite,  being  hardly  distinguishable  from  that  of 
Montour's  Ridge,  or  that  of  Woodcock  vaHey  at  the  base  of  Tussey?s 
mountain.  It  is  rather  less  rich  in  iron  though  in  other  respects  quite 
as  good.  This  belt  of  eight  inches  is  separated  by  a  band  of  three  or 
Tour  inches  of  tough  greenish  slate  from  a  lower  layer  of  nearly  equal 
thick nOss,  containing  only  about  halt  the  proportion  of  iron  in  the 
former  and  consisting  largely  of  sand  and  other  extraneous  matters. 
Though  possessing  somewhat  the  aspect  of  the  true  fossiliferous  ore 
above  it,  it  is  too  siliceous  and  too  poor  in  metal  to  make  it  useful, 
even  for  mixing  with  the  richer  ore.  The  two  analysis  given  m  chap- 
ter VI.  will  show  the  composition  of  each  of  these  divisions  jpf  the  ore 
bed  at  Matilda  furnace. 

The  sann  bed  of  ore  presenting  very  nearly  the  same  features  oc- 
curs in  Dry  valley,  south-west  of  the  Juniatfa.  One  of  the  belts 
thrown  up  by  the  anticlinal  axis  of  the  north-west  side  of  Ferguson's 
valley,  has  been  opened  at  several  points  for  the  suppTy  of  Hope  fur- 
nace.  It  is  the  southern  dipping  band,  the  northward  dipping  ore 
being  very  Meep  which  as  a  general  rule  somewhat  lessens  the  value 
of  the  stratum. 

The  ore  brought  up  to  the  surface  by  the  fifth  anticlinal  axis  of  the 
valley  extends  from  a  point  south-east  of  Strode's  mill,  to  a  point 
south  east  of  Waynesburg,  accompany  ing  the  usual  ridge  of  sandstone. 
The  bed  in  this  range  is  not  more  than  four  or  five  inches  thick,  but 
resting  upon  the  upper  layers  of  the  bard  sandstone  and  overlaid  by 
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a  very  shallow  covering  of  soft  shale  it  is  readily  accessible.  In  some 
places  it  nearly  saddles  the  axis  of  the  ridge  near  the  north-east  ex- 
tremity, of  which  several  excavations  have  been  made ;  the  ore  is  used 
at  Hope  furnace. 

The  band  of  ore  extending  along  the  north-west  flank  of  Blue  Ridge 
has  not  beeu  opened  between  Lewistown  and  Bell's  mill.  Near  the 
latter  place  the  Juniata  cuting  the  belt  of  sandstone  at  the  bluff  called 
Blue  Rock,  exposes  the  ore  which  exists  here  in  two  thin  layers  not  of 
sufficient  magnitude  to  be  valuable.  At  Bell's  furnace  the  same  lay- 
ers as  they  sweep  round  the  termination  of  Blue  Ridge  have  been 
worked,  though  their  insufficient  thickness  has  caused  them  to  be 
abandoned. 

F.  V.  in  Pigeon  Cove. 

Pigeon  Cove,  commencing  in  the  southern  part  of  Bedford  county, 
and  extending  into  Maryland,  is  a  small  valley  of  elevation  consisting 
of  F.  V.  bounded  on  all  sides  by  a  rim  of  hills  composed  at  their  base 
of  the  limestone  F.  VI.  Its  length  in  Pennsylvania  from  the  State 
line  to  the  head  of  the  valley  is  between  six  and  seven  miles,  and  its 
width  at  the  Maryland  line  is  about  a  mile  and  a  half.  The  axis  of 
elevation  which  has  upheaved  the  shales  of  F.  V.  along  the  middle  of 
this  valley  and  caused  the  adjoining  strata  to  dip  away  in  opposite  di- 
rections, is  apparently  a  prolongation  of  the  great  axis  of  Black  Log 
valley,  which  there  brings  to  the  surface  a  much  deeper  seated  set  of 
rocks.  Had  the  uplifting  action  been  only  a  little  more  powerful,  on 
the  denudation  deeper  in.  Pigeon  Cove,  there  can  be  no  doubt  that  a 
valuable  band  of  the  fossiliferous  ore  would  have  been  exposed,  inas- 
much as  further  to  the  south  in  Virginia,  where  such  a  state  of  things 
prevails  the  bed  reaches  the  surface  in  two  paiallel  lines  of  outcrop. 
As  rt  is,  only  the  superior  portion  of  the  formation  lying  above  the  ore 
is  exposed* 

F.  V.  at  the  bate  of  Scrub  Ridge. 

The  red  and  variegated  shales  orF.  V.  probably  exist  in  a  per- 
pendicular attitude  at  the  base  of  Scrub  Ridge,  extending  from  the 
Burnt  Cabins  for  six  or  seven  miles  towards  the  south-west,  where 
they  are  last  below  the  surface  in  consequence  of  an  enormous  dislo- 
cation of  the  strata  which  extends  along  the  north-west  side  of  the 
McConnellsburg  Cove.  They  emerge  again  southwest  of  Hunter's 
mill,  and  thence  extend  along  the  flank  of  Dickey's  mountain,  to  its 
termination,  folding  round  to  meet  another  belt  of  the  same  formation, 
which  occupies  the  north-west  side  of  the  Little  Cove. 


/ 


» 
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F*  F.  irhLiUk  Cove. 

j 

I  A  wide  bonier  of  P.  V.  encircles  the  valley  called  Little  Cove. 

|  Commencing  high  op  on  the  slopes  of  the  Cove  mountain,  just  where 

•  the  Chamberaburg  turnpike  ascendt*  it,  north  ot  Louden,  the  forma-- 

tion  ranges  along  the  trough  or  synclinal  axis  of  the  valley  in  a 
S.  S.  W.  direction  bet  wee**  nine  and  ten  miles,  where  the  deepening 
of  the  basin  permits  the  red  shales  to  be  overlaid  along  the  south- 
eastern side,  by  a  belt  of  limestone,  F.  VI.  which  divides  it  into  two 
,  zones.  That  on  the  north-west  is  broad,  its  strata  having  a  rather 
gentle  inclination  to  the  south-east,  about  thirty  degrees,  the  forma- 
tion spreading  over  a  considerable  portion  of  the  north-west  side  of 
the  cove.  Towards  the^ou'.h- west  this  gradually  contracts  and  finally 
unites  as  before  mentioned  with  the  belt  which  sweeps  round  the  end 
bt  Dickey's  mountain  near  the  State  line.  The  other  or  south-eastern 
zone  is  narrow  and  extends  high  up  on  Ihe  fUnk  of  the  Little  Cove 
mountain,  its  strata  being  nearly  perpendicular. 

Formation  V.  as  it  appears  in  Little  Gove,  includes  two  important 
beds  of  sandstone,.each  nearly  one. hundred  feet  thick,  separated  by 
about  the  same  thickness, of  olive  and  yellowish  beds  of  shale.  The 
lower  of  these  is  a  red  sandstone,  the  upper,  a  white  sandstone,  and 
the  position  of  the  foeriUfrraue  iron  ore,  is  in  the  shales  which 
lie  between  them.  These  belts  of  sandstone  constitute  the  ridge 
along  which  the  turnpike  ascends  from  a  mile  north  of  Louden  to  the 
toll  gate  on  Cove  mountain.  Along  the  north  side  of  Little  Cove, 
they  likewise  range  in  a  high  ridge,  upon  the  east  of  which  the/os- 
sUiferous  ore  was  traced  for  eight  or  nine  miles  south-west,  from  the 
Mercers  burg  turnpike.  On  the  south-east  side  of  the  Cove,  these 
sandstones  do  not  give  rise  to  a  separate-ridge  but  rest  high  up  in  the 
slope  of  the  bounding  mountain. 

The  foenliferoue  ore  thus  discovered  cropping  out  along ,  the 
north- west  side  of  ihe  synclinal  axis  of  Little  Cove,  was  traced  by 
the  fragments' scattered  on  the  surface  for  nearly  fifteen  miles. 


Formation  VL—Fo»$iliferaus  Limeatoie. 

F*  VI.  from  Lewietown  to  Fort  Littleton*  Between  the  first  and 
second  anticlinal  axes  north-west  of  Lewistown,  occurs  a  synclinal 
axis  in  the foetiUfereus  limestone  F.  VI.  which  forms  a  high  ridge 
on  the  Bellfonte  turnpike*  The  second  or  northern  anticlinal  axis, 
lies  also  in  the  limestone.  But  about  a  mile  towards  the  south-west 
the  sandstone  F.  VII.  begins  to  occupy  the  line  of  the  synclinal  axis  * 
separating  the  limestone  into  two  belts*    That  on  the  north-west,  J 

bordering  the  south  side  of  Ferguson's  valley,  and  continuing  for  nine 
or  ten  miles,  ranges  at  the  base  of  the  sandstone  ridges,  until  nearly 
opposite  Wayneeburg,  where  it  (olds  into  the  limestone  of  the  basin 
noffh  of  k,  saddling  ihe  northern  anticlinal  axis  coming  out  of  Fer- 
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guaon's  valley.  This  belt  is  thence  prolonged  to  the  south- West  fibott 
two  miles  further  where  a  ridge  of  sandstone  begins  to  overlie  the 
northern  side  of  it,  subdividing  it  for  about  four  miles,  inlo  two  nar- 
row tracts  and  then  ceasing  in  order  to  allow  these  to  reunite  at  the 
northeast  rind  of  Long  Hollow* 

The  second  anticlinal  axis  counting  southward  from  the  mountain/ 
elevates  to  the  surface  a  narrow  belt  of  the  limestone  varying  from 
two  to  six  hundred  yards  in  width,  and  extending  from  a  point  north 
of  Lewistown  to  Atkinson's  mill,  a  distance  of.  eighteen  mites.  For 
a  portion  of  this  distance  it  forms  the  crest  of  a  ridge  flanked  on  each 
side  by  the  sandstone  beds  F.  V1L  About  a  quarter  of  a.  mile 
north-west  of  Waynesburg  furnace*  this  ridge  has  been  cut  down 
by  denunciation  into  a  little  valley  about  two  miles  in  length.  At 
,  Atkinson's  mill  in  the  east  end  of  Long  Hollow  the  narrow  ridge  of 
sandstone  lying  between  this  limestone  end  another  belt. of  the 
same  rock  on  the  north  ceasing,  the  two  merge  together  into  a 
broad  tract,  nearly  a  mile  in  width,  having  two  anlicltaal  axes 
near  its  eastern  end  which  die  out  two  or  three  miles  to  the  south- 
west in  Long  Hollow.  The.  limestone  extends  along  the  south-east 
side  of  this  valley  dipping  only  in  one  direction,  or  towards  the  south- 
east* Where  the  belt  reaches  the  Juniata,  it  is  half  a  mile  wide. 
Traced  still  further  towards  the  south* west,  it  forms  the  south-east 
side  of  Dry  Valley,  and  reposes  at  the  base  of  Chesnut  Ridge  under 
the  sandstone  F.  VII.  Preserving  a  gentle  dip  it  advances  about 
fifteen  miles  beyond  the  Juniata,  to  the  Three  Springs  where  it  folds 
over  the  red  shales  which  saddle  the  axis  of  Jack's  mountain  and 
meets  the  belt  that  in  a  similar  manner  traverses  Hare's  valley. 

The  third  anticlinal  axis  counting  from  the  mountain,  which  does 
not  appear  on  the  Bellefonte  turnpike  brings  into  view  a  narrow  belt 
of  the  limestone*  commencing  about  two  miles  northeast  of  Hope 
furnace.  In  Us  course  towards  the  south* west  it  passes  under  this 
fumade  and  also  under  the  Waynesburg  furnace,  ending  a  mile  and  a 
half  eouth-  west  of  the  latter.  It  is  overlaid  on  eaeh  side  and  at  both 
ends  by  the  sandstone  F.  VIL  constituting  the  crest  of  a  ridge 
a  few  hundred  yards  in  breadth  while  the  sandstone  forms  the  flank. 

The  fourth  anticlinal  axis  developes  the  limestone  a  little  north  of 
the  toll  gate  near  Lewistown.  This  rock  then  constitutes  the  crest 
of  a  ridge  flanked  on  both  sides  by  the  sandstone . .  Its  width  is  be- 
tween three  and  four  hundred  yards.  About  five  miles  south-west  o 
Lewi&own,  it  merges  into  the  next  adjacent  belt  of  limestone  which 
passes  immediately  by  Lewistown.  The  synclinal  axis'  or  trough  be- 
tween the  ranges  is  occupied  by  the  sandstone  capped  by  the  slates 
of  F.  VIII,  which  there  cease.  The  limestone  beyond  this  point  con- 
sisting of  but  one  narrow  belt,  ranges  north  of  Strode's  mill  an& 
south  of  the  sandstone  ridges  passing  the  town  of  Waynesburg,  a. mile 
beyond  which  it  again  widens  and  finaHy  divides  into  two  projecting 
/  points  or  tongues  t>y  the  commencement  of  a  broad  ridge  of  sand- 
stone lying  in  the  synclinal  trough  between  the  fourth  and  fifth  anti- 
clinal axis.    The  north  western  range  runs  for  a  mile  and  a  half  and 
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thep  disappears  beneath  the  overlying  sandstone  about  four  miles 
south  west  of  Waynesburg.  The  south-eastern  portion  ranges  about 
four  miles  further,  following  the  fifth  anticlinal  axis  along  which  it 
joins  another  belt  of  the  same  limestone  which  commences  south  of 
(he  Juniata  about  two  and  a  half  miles  east  of  Waynesburg.  The 
broad  belt  formed  by  the  union  of  these  two,  is  a  second  time  subdivi- 
ded by  a  ridge  of  sandstone,  at  a  point  near  the  canal  about  five- miles 
below  Newton  Hamilton*  the  northern  prong  running  to  a  point  be- 
tween sandstone  ridges  about  a  mile  and  a  half  to  the  west,  while  the 
southern  division  extends  in  a  regular  belt  to  the  great  bend  of  the 
Juniata.  This  latter  range  when  opposite  to  Galloway's  Gap,  is 
joined  by  another  occupying  a  narrow  trough  at  the  foot  of  the  moun- 
tain which  commences  about  three  miles  south  of  Waynesburg,  and 
half  a  mile  south-east  of  the  riven  'This  last  and  most  south-eastern 
belt  containing  a  synclinal  axis  embraces  along  its  centre  a  narrow 
ridge  of  the  overlying  sandstone  commencing  opposite  Galloway's 
Gap  and  running  to  the  bend  of  the  Juniata,  dividing  the  limestone 
into  two  Vallies.  That  next  the  mountain  called  Sugar  Valley,  is 
the  narrowest*  The  limestone  ranging  along  the  north-west  side  of  this 
ridge  and  between  it  and  another  sandstone  belt  following  the  Juni- 
ata, gradually  contracts  in  width  towards  the  bend  of  the  river,  which 
it  crosses  one  mile  south  of  Newton  Hamilton  passing  the  mouth  of 
Aughwick  creek  and  becoming  the  crest  of  Owen's  itdge.  It  ceases 
altogether  about  a  mile  north-east  of  Shirley sburg,  wh(  re  it  is  over- 
laid by  the  sandstone  F.  Vll. 

Prater's  ridge,  consisting  of  the  limestone  and  overlying  sandstone, 
owes  its  elevation  to  an  anticlinal  axis,  developed  in  the  latter.  It 
commences  south-east  of  Newton  Hamilton,  and  extends  for  about 
three  miles',  running  close  to  the  north-west  base  of  Owen's  ridge, 
forming  a  narrow  trough  or  synclinal  valley  of  F.  VIII.  between 
them* 

'The  subdivision  of  the  limestone  which  traverses  Sugar  Valley, 
Crosses  the  bend  of  the  Juniata  north-west  of  Bell's  mill,  beyond 
which  it  borders  the  north-west  side  of  Germany  valley,  at  the  south- 
east base  of  Owen's  ridge.  At  the  western  extremity* 0f  Germany 
valley,  three  miles  from  the  end  of  Blue  ridge,  the  zone  of  limestone 
doses  over  the  anticlinal  axis  prolonged  from  the  mountain,  and  sweeps 
round  towards  the  east  and  forms  a  basin  at  the  mouth  of  Negro 
valley*  Thus  augmented  in  breadth,  in  curving  round  the  head  of 
Germany  valley,  it  becomes  soon  subdivided,  by  receiving  in  the 
middle  of  the  basin,  south  of  the  end  of  that  valiey,  a  sandstone  ridgd 
of  F.  VU.  separating  it  into  two  distinct  belts  towards  the  south* 
west.  The  most  northern  of  these  ranges  three  miles  from  the  com- 
mencement of  the  ridge,  and  finally  disappears,  one  mile  nprth-east 
of  Orbisonia,  in  the  anticlinal  axis,  where  it  is  saddled  by  the  sand* 
stone*  The  other,  Or  south-east  division,  ranges  towards  the  south  - 
west,  with  great  regularity,  for  .fourteen  miles,  following  the  base  of 
Black  Log  mountain*    It  passes  north  of  Winchester  furnace  mi 
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south-east  of  Madden's  mil! ;  and  about  a  mile  south-west  of  Little- 
toa,  it  meets  the  belt  which  pursues  the  south-east  base  of  Shade 
mountain. 

F.  VI.  at  the  Foot  of  Scrub  Ridge. 

At  the  Burnt  Cabins,  near  the  lino  of  Bedford  county,  the  lime- 
stone is  seen  in  a  perpendicular  position,  extending  along  the  north- 
west side  of  the  prolongation  of  the  anticlinal  axis  of  the  cove.  It 
probably  continues  south-west  for  six  or  seven  mites  in  that  altitude, 
until  lost  in  the  great  dislocation,  before  referred  to,  at  the  base  of 
Scrub  Ridge.  It  emeiges  again  on  the  north-west  flank  of  Lowrey'is 
knob,  and  passes  thence  a  short  distance  south-east  of  Hanover  ior- 
nace,  and  along  the  base  of  Dickey's  mountain,  where  it  passes  into 
Maryland,  and  finally  folds  round  the  end  of  that  ridge,  saddling  its 
anticlinal  axis,  and  uniting  with  the  north-western  belt  of  the  formation 
in  Little  Cove. 

F.  VI.  in  Little  Cove. 

The  limestone  begins  to  show  itself  along  the  south-east  side  of 
the  Little  cove,  south-west  of  the  Mercer9burg  turnpike,  and  extends 
down  the  cove  for  several  miles,  when  the  overlying  sandstone  com- 
mencing, it  divides,  one  belt  crossing  the  cove  westwardly  to  follow 
its  north-western  side,  the  other  bell  preserving  a  steeper  dip*  running 
along  the  south-east  side  of  the  base  of  the  Little  Cove  mountain. 
The  first  range  passes  three-fourths  of  a  mile  north-west  of  Warren 
furnace,  and  crosses  the  State  line  at  the  base  of  a  ridge  capped  by 
the  sandstone. 

Pigeon  Cove  is  belted  on  both  sides  by  this  limestone,  having  its 
usual  fossiliferous  character.  It  forms  the  base  of  the  enclosing  hills, 
called  the  Conolloway  ridges. 


Iron  Ore. 

This  limestone  formation  has  been  carefully  examined  throughout 
the  several  belts  here  described,  with  a  view,  if  possible,  to  discover 
workable  deposited  of  iron  ore.  In  many  places,  indeed,  it  exhibits 
in  the  soil  scattered  lumps  of  a  compact  chesnut  brown  ore,  of  ex- 
cellent quality;  but  the  shallowness  of  the  earth  resting  over  this 
rock,  and  other  causes,  seem  to  have  prevented  the  accumulation  of 
large  deposites,  such  as  we  find  in  the  great  belts  of  limestone  belong* 
ing  to  F.  II.  Somewhat  extensive  accumulations  of  ore  do  occur  in 
the  ridges  at  the  base  of  which  this  limestone  usually  lies;  but  these 
are  subordinate  rather  to  the  sandstone  P.  VII.,  which  caps  those 
ridges,  than  to  the  underlying  limestone.  They  will  be  mentioned, 
therefore,  in  the  next  section. 
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%  Formation  VII. — Fossiliferous  Sandstone. 

Formation  VIL  from  Lewistown  to  Maryland.  In  the  belt  of 
country  at  present  before  us,  this  sandstone  is  of  no  great  thickness, 
varying  from  fifty  to  one  hundred  feet.  Its  lower  beds  consist  of  an 
argillaceous  buff  coloured  sandstone,  hi  which  the  siliceous  particles, 
though  abundant,  are  often  of  extreme  minuteness.  Its  colour  is 
yellowish  or  buff,  and  it  breaks  into  rectangular  fragments.  Its 
upper  portion,  on  the  contrary  is  a  coarse  grained  sandstone,  usually 
white  or  brownish.  Wherever  this  formation  appears,  it  almost 
invariably  constitutes  a  sandy  and  rugged  ridge.  The  most  north- 
western ridge  of  this  formation,  lying  near  the  foot  of  Jack's  moun- 
tain, commences  two  miles  north- west  ol  Waynes  burg,  and  terminates 
one  mile  north  of  Atkinson's  mill.  The  next  begins  about  a  mile 
south-west  of  the  Bellefonte  turnpike,  and  ranges  for  seventeen  miles, 
including,  probably,  in  its  trough,  a  narrow  belt  of  F.  VIII.  for  most 
of  this  distance.  It  bounds  Ferguson's  valley  on  the  south-east, 
passes  north-west  of  Hope  furnace,  thence  by  Huling's  saw-mill,  and 
ends  north  of  Atkinson's  mill,  near  one  of  Mr.  Patton's  ore  banks. 
The  third  belt  commences  about  a  mile  north-west  of  Lewistown, 
and  separates  into  two  ridges,  about  two  miles  north  east  of  Hope 
furnace.  That  on  the  north-west,  embracing  a  narrow  strip  of  the 
plates  of  F.  VIII.,  passes  north-west  of  the  furnace  and  a  few  hundred 
yards  north-west  of  Wayneeburg  .furnace—- two  miles  beyond  which 
it  widens  out,  admitting  a  wider  belt  of  the  slate  upon  it,  which  Boon 
divides  it  into  two  ridges,  the  south-eastern  ending  near  the  head  of 
Green  Briar  valley,  and  the  other  continuing  to  the  south-west,  bor- 
dering that  valley  and  Long  Hollow  to  the  Juniata.  Arriving  at  the 
river,  this  belt  crosses  and  becomes  Chesnut  ridge,  bounding  Dry 
valley  on  the  south-east.  It  continues  thus  for  fifteen-  miles  to  the 
Three  Springs,  where  it  forms  a  semicircular  ridge,  sweeping  round 
beyond  the  end  of  Jack's  mountain  to  meet  another  belt,  forming 
Rocky  ridge,  in  Hare's  valley. 

The  south-eastern  division  of  this  ridge,  with  which  we  started  at 
the  turnpike  north  of  Le wistown,  passes  two  hundred  yards  south- 
east of  Hope  furnace  and  several  hundred  north  of  the  town  of 
Wayoesburg,  to  the  south-west  of  which  if  divides,  sending  one 
portion  to  unite  with  the  ridge  which  ends  at  the  head  of  Green  Briar 
vaffey,  and  the  other  further  to  the  south-west,  to  form  the  genera! 
south-eastern  boundary  of  Green  Briar  valley,  and  to  form  a  part  of 
the  broad  table  land  of  sandstone  which  occupies  most  of  the  space 
between  this  valley  and  the  Juniata,  and  which  ends  near  Newton 
Hamilton. 

Another  sandstone  ridge,  the  moat  south  .eastern  of  the  series,  seen 
immediately  north-west  of  Lewistown,  extends  for  several  miles  along 
the*  Huntingdon  turnpike  until  it  terminates  about  half  a  mite  north  of 
fekrodea'  mill;    This  belt  of  sandstone,  like  most  others,  bupports  a 
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narrow  strip  of  F.  VIII.  along  its  summit,  protected  from  denudation 
by  occupying  the  middle  of  a  trough  in  the  strata* 

The  broad  table  laud  of  sandstone  already  mentioned,  sends  a  nar- 
row ridge  or  tongue,  ending  a  little  west  of  Newton  Hamilton.  It  ' 
also,  in  consequence  of  a  short  anticlinal  axis,  protrudes  anoiher  simi- 
lar promontory  across  the  Juuiata,at  the  dam  below  that  town  $  while 
the  ridge  forming  its  south-eastern  margin,  crossing  the  river  a  third 
of  a  mile  below  the  dam,  recros*es  it  twice  more  at  the  bend,  and 
passes  it  just  at  the  mouth  of  A  ugh  wick  creek,  and  thence  runs  to 
Shirleysburg,  flanking  Owen's  ridge  on  the  north-west. 

The  short  anticlinal  axis  of  Prater's  ridge  brings  up  the  sandstone 
south  of  Newton  Hamilton.  This  belt  of  the  formation  crosses  the 
bend  of  the  Juniata,  and  forms,  with  the  belt  just  described,  a  narrow 
trough,  extending  between  two  and  three  miles  south-west,  and  em- 
bracing a  little  belt  of  the  slates  of  F.  VUI.,  forming  a  valley  for 
Aughwick  creek. 

The  8outh-eastermost  belt  of  sandstone  is  the  ridge  bounding  Sugar 
Valley.    Commencing  opposite  Galloway's  Gap,  it  socn  includes,  like 
the  rest,  a  narrow  zone  of  the  the  dark  slates  of  F.  VIII.  lying  along 
the  trough  in  its  summit.    Thfo  zone  of  P.  Vlll.,  becoming  thicker 
towards  the  south-west,  embraces,  about  three  miles  from  its  origin, a 
Highly  important  band  of  iron  ore,  opened  at  Mevey's  ore  bank.  The 
ridge,  and  its  contained  belt  of  slate,  crossing  the   Juniata  north  of 
bell's  mill,  presents  us  with  another  exposure  of  the  ore  at  Bell's  ore 
bank.    The  band  of  ore  follows  the  slate  lor  some  distance  towards 
the  south-west,  lying  now  nearly  on  the  crest  of  Owen's  ridge*    The 
belt  of  slate  widening  and  deepening  towards  Shirleysburg,  the  sand- 
stone ridge  separates — one  part  folding  over  the  axis  of  Owen's  ridge 
to  meet  the  corresponding  sandstone  beds  of  its  north-western  flank, 
terminates  near  Shirleysburg  $  the  other  running  on  tothe  south-west, 
ends  near  Orbisonia,  by  saddling,  in  like  manner,  the  axis  prolonged 
from  Germany  valley,   and  uniting  with  another  belt  of  sandstone, 
forming  part  <  f  Sandy  ridge,  on  the   south-east.     This  last  named 
fidge  crosses  UJnck  L  >£  creek  above  Winchester  furnace,  and  con* 
tinuos  thence  parallel  td  Black  Log  mountain*  with  a  uniform  north- 
west dip,  for  several  miles.    Near  the  south-west  end  of  Black  Log 
mountain,  it  gradually  leaves  its  base-*- A  ugh  wick  creek   flowing  in 
the  limestone  valley  between  them.     The  sandstone  ridge  north-west 
of  Littleton  is  a  continuation  of  this  hell  of  P.  VII.,  which  meets  a  cor- 
responding belt  that  ranges  along  the  south-east  side  of  Shade  moun- 
tain, at  a  point  ahout  a  mile  and  a  half  south- west  of  Littleton,  where 
the  two-fold  together,  saddling  the  anticlinal  axis  of  Black  Log  valley. 

The  sandstone  F.  VII.  as  developed  at  the  base  of  Scrub  Rridge^ 
consists  only  of  a  few  la  vers  of  fine  conglomerate  and  some  massive 
beds  of  calcareous  sandstone,  containing  the  common  fossils  of  the 
formation.  It  is  in  all  probability  not  more  than  twenty  feet  thick* 
It  loses  itself  a  few  miles  north  of  McConnelsburg,  near  the  com* 
mencement  of  the  great  dislocation  at  the  foot  of  Scrub  Ridge,  and 
$joes  not  emerge  again    towards  the  south-west  for  several  miles* 
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When  it  does  appear  it  follows  closely  the  range  of  the  underlying 
limestone  before  described. 

In  Little  Cove,  the  formation  consists  of  beds  of  fine  conglomerate 
and  of  coarse  sandstone  much  impregnated  with  iron.  Between  five 
and  six  miles  south-west  of  the  Mercersburg  turnpike,  and  three 
miles  south-east  of  Warren  Iron  works,  the  sandstone  commences  m 
the  synclinal  axis  of  the  Little  Cove.  It  soon  separates  into  two  belts, 
that  on  the  north-west,  forming  a  considerable  ridge  running  near  the 
side  of  the  Cove,  and  about  three  fourths  of  a  mile  north-west  of  the 
Warren  works.  The  other  division*  ranges  along  the  south-east  side 
of  the  Cove,  forming  also  a  distinct  ridge,  which  passes  about  the  same 
distance  south-east  of  these  works. 

The  ridges  bounding  Pigeon  Cove,  are  capped  by  this  formation 
developed  in  considerable  thickness.  The  rock  consists  of  a  fine 
grained  conglomerate  and  a  coarse  brownish-yellow  sandstone,  having 
the  usual  appearance  and  the  characteristic  fossils  ot  F.  VI J. 


Iron  Ores  of  F.  VII. 

Near  Chester  Furnace  in  Huntingdon  county,  there  is  a  valuable 
deposit  of  cellular  brown  iron  ore  in  the  belt  of  F.  VII.,  which  com- 
poses Chesnut  Ridge.  The  sandstone  here  consists  of  two  members, 
the  upper  a  soft  coarse  grained  sandstone,  the  lower  a  buff  coloured, 
fine  grained  and  very  argillaceous  sandstone,  remarkable  for  its 
square  cleavage*  Precisely  at  the  junction  of  these  two  strata,  occurs 
the  ore  in  a  bed  usually  about  two  feet  thick.  It  is  generally  more  or 
less  sandy  and  what  is  even  more  detrimental,  contains  frequently  a 
large  amount  of  oxide  of  manganese.  It  seems  to  be  derived  from 
the  filtration  through  the  upper  porous  and  ferruginous  sandstone  car- 
rying down  the  oxide  of  iron  to  the  top  of  the  less  penetrable  argillace- 
ous bed  beneath.  This  ore  has  been  dug  at  several  places,  but  the  ef 
forts  hitherto  made  to  smelt  it  have  proved  unavailing  in  consequence 
of  its  extreme  impurity. 

Formation  VIII.  Dark  Olive  Plaits. 

In  the  belt  of  country  before  us,  the  lower  layers  of  F.  VII.  con- 
sist for  the  first  thirty  feet  or  thereabouts  of  a  very  dark  slate.  Above 
„  these  occur  the  calcareous  beds  called  by  us  the  cement  layers,  from 
containing  occasionally  a  good  hydraulic  cement.  These  are  gener- 
ally but  a  few  yards  thick.  Over  them,  varying  a  little  as  to  their 
precise  position,  are  bands  of  an  impure  carbonate  of  iron9  which 
when  unaffected  by  the  action  of  the  atmosphere  is  of  a  bluish-grey 
or  lead  color.  These  support  a  thick  mass  of  black  slate  upon  which 
repose  in  turn  the  grey  sandstone  and  olive  state,  distinctive  of  the 
middle  divisions  of  the  formation.  Higher  in  the  series  are  buff", 
olive,  and  sometimes  pinkish  slates,  generally  very  sod  and  friable, 
la  the  greater  number  of  the  synclinal  ridges  of  the  sandstone,  a 
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narrow  trough  running  centrally  along  the  summit,  contains  only 
the  black  slate  at  the  very  base  of  F.  VIII. 

In  the  ridges  of  a  different  structure  this  black  slate  occupies  a 
narrow  valley  with  the  coarse  sandstone  of  P.  VII.  on  one  side,  and 
hills  ot  the  grey  sandstone,  and  olive  slate  on  the  other*  The  hilla 
of  the  upper  part  of  the  formation  are  more  rounded.  These  fea- 
tures in  the  topography  are  thus  specified,  as  affording  an  important 
clue  to  the  range  of  the  iron  ore  above  described,  which  seems  to  be 
a  continuous  bed,  following  the  calcareous  layers  of  the  lower  part  of 
the  formation,  sometimes  for  a  mile*  From  the  general  steepness  of 
the  dip  in  th$  several  belts  of  thelsandstone  F.  VII.  and  from  its  tri- 
vial thickness,  these  valuable  lower  layers  of  the  overlying  stratum 
F.  VlII.  have  been  effectually  protected  from  denundation  along  the 
troughs  or  synclinal  axes,  affording  a  beautiful  provision  for  the  pro- 
tection and  distribution  of  the  iron  ore. 

In  tracing  the  narrow  ridges  of  the  sandstone,  I  took  occasion  to 
mention  these  included  belts  of  the  lower  layers  of  the  overlying 
slate :  it  is  needless  thereforeto  describe  again  their  range.  I  shall 
therefore,  mention  only  those  belts  in  which  the  important  ore  ac- 
companying them  is  worked. 

The  ore  bank  one  mite  north  of  Atkinson's  mill,  wrought  by  Mr* 
Patton,  for  the  supply  of  Hope  furnace,  is  situated  in  this  formation. 
The  belt  here  is  that  of  the  second  sandstone  ridge,  south  of  Jack's 
mountain,  lying  between  the  first  and  second  mentioned  axes.    . 

The  ore  dug  a  little  west  of  Waynesburg  furnace,  occurs  in  the 
belt  between  the  second  and  third  anticlinal  axes. 

The  ore  diggings  of  Chester  furnace,  belong  to  the  lower  layers  of 
F.  V1IL,  cropping  out  on  the  north-west  side  of  the  wide  basin  of 
great  Aughwick  valley,  a  continuation  of  that  of  Gieen  Briar  valley. 

Mevey's  and  Bell's  ore  banks  already  mentioned,  occur  in  the  syn- 
clinal axis  between  the  sixth  anticlinal  axis  and  Blue  Ridge,  in  the 
corresponding  belt  of  F.  VIII.  on  the  summit  of  the  sandstone  ridge. 

Morrison's  ore  bank  is  on  the  outcrop  of  the  same  lower  layers  of 
the, slate  on  the  south-east  side  of  the  synclinal  axis,  between  Pra- 
ter's Ridge  and  Chesnut  Ridge. 

;    The  ore  banks  of  F.  VIlL,  near  Orbisonia,  are  in  the  same  syncli* 
nal  axis,  which  is  continued  from  the  middle  of  Negro  valley. 

The  precise  geological  situation  of  this  valuable  and  most  extensive 
band  of  ore  is  here  given,  in  the  hope  th$t  individuals  interested  in 
the  subject,  may , by  attending  carefully  to  our  descriptions  of  the 
Formations  in  their  several  complicated  belts,  and  by  taking  as  a  guide 
the  various  anticlinal  axes  or  lines  of  elevation,  and  synclinal  axes,  or 
lines  of  depression,  trace  for  themselves  the  course  which  it  takes 
along  the  hills.  The  discovery  in  the  prosecution  of  our  researches 
of  the  continuous  nature  of  this  ore  in  the  lower  layers  of  F.  VIII., 
and  of  the  no  less  valuable  bed  of  fossiliferous  ore  peculiar  to  F.  V. 
furnishes  just  cause  of  satisfaction  to  those  engaged  in  the  geological 
survey. 
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Green  Briar  Valley* 

Formation  VlII,  with  gently  dipping  strata,  commences  at  the 
north-east  end  of  this  basin,  two  miles  from  Waynes  burg,  where  two 
narrow  belts  which  previously  occupy  the  summit  of  the  third  and 
fourth  sandstone  ridges,  counting  from  Jack's  mountain,  coalesce  by 
the  dying  out  of  the  auticlinal  axis  of  the  limestone  valley  of  Waynes- 
burg  fuFnace.  This  valley  is  widest  opposite  Glasgow's  mill,  on 
Beaver  run,  being  there  about  a  mile  and  a  half  from  south-east  to 
north-west. 

Soulh-we%t  of  Newton  Hamilton,  where  the   fifth  anticlinal  axis 
with  its  ridge  of  sandstone  ends>  if  merges  into  another  broad  belt  of 
F.  VIII.  lying  north  of  Prater's  Ridge,  the  united  tracts  of  the  olive 
slate  being  here  two  miles  in  breadth.     Prater's  Ridge  uplifted  by  an 
anticlinal  axis  separates  this  broad  belt  for  a  space  into  two,  forming 
a  narrow  one  between  it  and  Owen's  Ridge,  and  leaving  the  principal 
portion  of  the  formation  on  its  north-west,  spreading  across  the  whole 
of  the  great  Aughwick  valley  to  the  base  of  Chesnut  Itidge.    The 
belt  then  continues  to  the  south-west,  bounded  by  Chesnut  Ridge  and 
Owen's  Ridge,  the  latter  ending  *at  Shirleysburg.     Here  the  main 
basin  of  F.  VIII.  is  about  two  mites  wide*     Beyond  the  end  of 
Owen's  ridge,  its  boundary  on  the  south-east,  is  the  ridge  of  sandstone 
which  terminates  at  Orbisonia.     At  Shirleysburg,  the  main  belt  is 
joined  by  a  narrow  one,  the  same  which  contains  Mevey's  and  Bell's 
ore  banks,  coming  from  the  Juniata  and  opening  here  into  the  gene- 
ral basin.    In  like  manner  another  narrow  tongue  of  F.  VIII.  com- 
mencing on  the  summit  of  Sandy  Ridge,  a  short  distance  from  its 
north-east  extremity  near  Germany  valley,  expands  by  a  division  of 
this  ridge  and  merges  itself  into  the  general  body  of  the  formation  at 
Orbisonia,  beyond  which  to  the  south* west*  the  main  basin  of  F.  VIII. 
containing  but  one  central  synclinal  axis,  is  bounded  on  the  south- 
east, by  the  sandstone  ridge  which  follows  the  foot  of  Black  Log 
mountain,  and  on  the  north-west,  by  that  which  ranges  near  the 
base  of  Jack's  mountain*     In  this  part  of  its  course  it  is  two  and  a 
half  miles  wide,  its  surface  diversified  with  rounded  swelling  hills  of 
the  slate. 

About  three  mites  west  of  Orbisonia,  and  a  little  beyond  the  junc- 
tion of  Three  Spring  creek  and  Aughwick  creek,  an  extensive  belt  of 
the  thick  overlying  stintum  F.  IX.,  commences  in  a  ridge  occupying 
the  synclinal  axis  in  the  centre  of  the  basin.  This  tract  of  red  argil- 
laceous sandstone  divides  the  olive  slate  formation  into  two  ranges, 
that  on  the  north-west  running  on  and  meeting  the  slate  belt  which 
traverses  Hare's  valley,  these  saddling  at  their  junction  the  anticlinal 
axis  prolonged  from  Jack's  mountain.  Where  this  occurs,  the  belt 
is  three  miles  in  width,  being  bounded  on  the  north-west  by  Clear 
ridge.  Rapidly  contracting,  it  forms  a  triangular  area  terminating 
in  a  point  eight  miles  south-west  of  Jack's  mountain,  when  it  is  over*  . 
laid  by  the  red  rocks  of  F»  IX. 
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The  other  zone  of  olive  slate  tying  between  the  sandstone  ridge  at 
the  base  of  Black  Log  mountain  and  the  margin  of  the  red  sandstone 
on  the  north-west,  runs  towards  the  south-west,  between  ten  and  eleven 
miles,  meeting  a  belt  of  the  same  formation  sweeping  round  from  the 
south-east  side  of  Black  Log  valley,  at  the  base  of  Shade  mountain, 
at  a  point  two  miles  south-west  from  Fort  Littleton.  Opposite  Lit- 
tleton, the  belt  forms  a  basin  of  simple  synclinal  structure,  lying 
between  the  anticlinal  axis  of  Black  Log  valley,  and  the  M'Connets- 
burg  Cove.  On  the  north-west  side  the  strata  have  a  gentle  dip  to 
the  south-east,  but  adjacent  to  Sorub  ridge,  they  are  perpendicular, 
being  affected  by  the  dislocation.  * 

A  boat  three  miles  south-west  of  Littleton,  another  tract  of  F,  IX., 
commences,  dividing  this  part  of  the  olive  states  into  two  ranges,  ope 
stretching  along  the  base  of  Scrub  ridge,  and  the  other  uniting  with 
the  belt  north- west  of  Littleton,  by  saddling  the  axis  of  Black  Log 
mountain' three  miles  from  its  termination.  The  wide  belt  thus  com- 
posed sweeps  westward  to  occupy  the  centre  of  the  valley  between 
Sideling  Hill  and  Big  Scrub  ridge,  continuing  as  one  belt  two  and  a 
half  miles  in  width,  for  sixteen  miles,  to  the  north-east  extremity  of 
Pigeon  Cove.  Here  the  lower  formations  being  protruded,  it  separates, 
one  division  running  north-west  of  the  Cove,  the  other  southeast, 
until  they  both  reach  the  Potomac* 

The  Scrub  Ridge  belt  is  overtimed  or  inverted,  the  strata  dipping 
eighty  degrees  to  the  south-east.  A  considerable  portion  of  the  for- 
mation is  buried  under  the  dislocation.  Opposite  to  M'Connelsburg, 
it  is  four  hundred  yards  in  breadth.  Further  *est  where  Scrub  ridge 
itself  ceases,  the  hills  of  this  formation  bound  the  Cove.  It  emerges 
to  the  surface  again  near  Hunter's  mill,  and  at  Hanover  furnace,  the 
entire  formation  is  once  more  developed  though  its  beds  are  still  per- 
pendicular.   In  this  attitude  it  crosses  into  Maryland. 

Little  Cove,  contains  in  the  middle  of  its  basin  a  broad  belt  of 
F.  VIM.,  having  a  width  of  a  mile  and  a  half  where  it  is  intersected 
by  the  State  line.  Gradually  contracting  towards  the  north-east,  it 
terminates  in  a  point  a  little  more  than  three  miles  north-cast  of  War- 
ren Iron  works.  The  strata  on  the  north-west  side  of  the  synclinal 
axis  dip  gently  towards  the  south-east,  while  those  on  the  south-cast 
side  ar;  perpendicular.  Warren  Iron  works  are  situated  near  the 
centre  of  the  belU 

Iron  Ore  in  F.  VIII 

The  discovery  of  the  true  nature  and  exact  position  of  the  iron  ore 
connected  with  this  formation,  furnishes  an  interesting  illustration  of 
the  utility  of  geological  researches  systematically  prosecuted.  The 
ore  having  been  previously  dng  at  the  out  crop,  only  at  remote  and 
scattered  points,  no  general  clue  to  its  position  applicable  in  practice 
had  been  detected,  nor  was  it  probable  that  any  could  be,  until  the 
order  of  superposition  had  been  minutely  and  methodically  studied. 
No  sooner  was  this  done  however,  than  we  perceived  that  all  the 
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outcrops  of  the  ore  accidently  discovered  in  the  formation,  belonged 
to  one  solid  and  extensive  band  regularly  lntei stratified  in  the  lower 
part  of  these  slates ;  accompanied  by  such  well  marked  features  in 
the  adjoining  rocks  as  to  render  the  tracing  of  its  course  with  proper 
skill  and  knowledge,  a  matter  of  ease  and  certainty.  From  the  de- 
scriptions above  given  of  the  several  belts  of  F.  VIII.  in  the  long 
end  wide  valley  of  Lewistown,  some  idea  can  be  had  of  the  truly 
prodigious  body  of  this  ore  which  remains  yet  undeveloped.  I  can- 
not hope  however,  to  convey  to  persons  not  thoroughly  familiar  with 
the  intricate  topography  of  the  region,  a  correct  conception  of  the 
range  and  distribution  of  that  part  of  F.  VIII,  in  which  this  ore 
should  be  sought  until  I  am  enabled  to  elucidate  my  descriptions  by 
the  requisite  maps  and  sections. 

The  stratum  of  ore  varies  in  thickness  from  three  or  four  feet,  to 
*en  or  fifteen  feet,  and  lies  usually  closely  contiguous  to  the  calcare- 
ous or  cement  layers  of  the  formation,  overlying  them  only  a  few  feet 
and  being  removed  from  the  upper  surface  of  the  fossiliferous  sand- 
stone F.  VII.  by  from  fifty  to  one  hundred  feet  of  strata.  Whether 
it  is  evenly  spread  as  one  continuous  deposite  from  Lewistown.  to 
Maryland,  or  whether  it  is  less  constant,  thinning  away  and  re -appear- 
ing, cannot  be  determined  until  its  several  belts  are  more  explored  by 
those  interested  in  using  it.  The  stratum  remote  from  its  outcrop, 
consists  of  bands  of  ponderous  bluish  grey  or  lead  colored  proto  car- 
bonate of  iron  sometimes  breaking  into  square  masses,  and  some- 
times of  a  more  slaty  or  laminated  structure.  It  does  not  effervesce 
when  touched  with  acid  ;  when  roasted  it  becomes  reddish  brown  and 
is  then  strongly  attracted  by  the  magnet.  The  analysis  in  chapter 
VI.  will  display  the  nsual  composition  of  the  ore. 

It  is  only  where  the  stratum  has  been  long  exposed  at  its  outcrop 
to  atmospheric  influence,  converting  it  iuto  the  brown  per -oxide  of 
iron,  by  which  it  assumes  a  wholly  different  aspect,  that  it  forms  the 
deposite  at  present  worked  by  the  furnaces  situated  near  it    This 
ore,  at  its  outcrop,  is  of  a  dark  hazel  brown  color,  a  smooth  grain, 
and  a  cellular  structure.    That  which  is  derived  frooi  the  rectangu- 
larly cleaving  portion  of  the  solid  bed,  is  in  square  masses,  with  large 
squarish  cells,  often  glazed  add  irridescent  on  their  inner  surface, 
and  either  entirely  empty  or  partially  filled  with  a  pure  bluish  clay. 
Sometimes  where  the  bed  has  been  so  protected  as  to  escape  exten- 
sive atmospheric  action,  this  convertion  to  the  brown  pgr-oxide  is 
only  partial,  a  solid  nucleus  of  the  bluish  proto-carbonate  forming 
the  interior  of  the  lump,  while  the  pet-oxide  occurs  only  on  the  sur- 
face^ in  the  form  of  a.  crust  of  greater  or  less  thickness.    Between 
this  crust  and  the  undecompoaed  nucleus,  the  earthy  particles,  origi- 
nally in  that  portion  of  the  prolo-carbonate  which  has  been  converted 
into  the  per-oxide,  having  been  left  by  the  iron  in  assuming  its  new 
State  of  concretion,  lie  loose  in  the  intervening  space,  forming  a  dust 
when  dry,  and  when  moist  a  tenacious  clay.    This  travelling  of 
the  atoms  of  oxide  of  iron  from  the  interior  to  the  circumference  of 
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the  mass,  in  all  cases  where  a  proto-carbonate  of  iron  undergoes  con- 
vention to  the  per-oxide,  is  a  highly  curious  fact  which  science  has  not 
yet  explained. 

Distribution  of  the  Ore. 

It  is  probable  thai  this  bed  of  ore  extends,,  either  partially  or  unin- 
terruptedly, fur  considerable  distances  in  nearly  all  the  synclinal  axes- 
where  the  lower  beds  cf  F.  VIII.  occupy  the  summits  <of  the  sand- 
stone ridges  between  Lewistown  and.  Shirleysburg.  The  ore  banks 
at  present  worked  are  in  these  positions.  The  ore  occurs  in  Little 
Cove,  and  at  Perrnock's  turn  ace  rn  Huntingdon  county,  in  precisely 
the  same  geologicat  relations  ;.  but  to  what  extent  it  prevails  th rough r 
out  the  long  line  of  intermediate  country,  nearly  thirty-five  miles  in 
length,  we  have  at  present  no  mea«s  of  ascertaining. 

Strata  of  very  analagous  ore  exist  on  the  flank,  of  Dickey's  moun- 
tain,, near  Hanover  furnace,  and*  we  have  reason  to  believe,  range 
very  extensively  in  this  part  of  the  series*  Ore  of  the  same  cellular 
structure  as  that  above  described,  is  visible  in  a  similar  position  on 
'the  franks  of  Cove  mountain,  and  on  toe  north  flunk  of  Stone  moun- 
tain. ■■  Its  place  in  the  strata  fs  a  short  distance  above  the  thick  mass 
of  red"  shale  in  the  upper  half  of  F.  V.  k  is  not  to  be  confounded 
with  the  fossiftferous  ore,  already  mentioned,  which  occupies  a  lower 
position,  being  among  the  calcareous  shales  nearer  the  middle  of  the 
stj  return. 

Iron  Ore  of  F.  IV*  Qtt  Black  Log  Mowlain* 

j 

There  is  a  deposite  of  staJactitic  iron  ore  occuring  in  a  transverse 
fissure  near  the  crest  of  Black  Log  mountain,  four  'miles  south-west 
of  Rockhill  furnace.  The  adjoining  rock  is  tho  upper  white  sand 
stone  of  F.  IV.  The  ore  is  of  a  brownish  black  colour,  and  of  a 
cellular  and  staiaotitic  structure.  R  is  rich,  easily  reduced,  and  pro- 
duces a  red-short  iron.  The  rocks  of  F.  LV.  bene  are  reddish,  being 
tinged  with  oxide  of  iron,  the  solution*  oi  which  is  probably  the  source- 
of  the  deposit  e.. 

FonMA%iox\X.~~Bed  Shales  md  Sandstones 

At  the  passage  of  tfce  underlying  olive:  states  of  F.  Vllh  into  the- 
red  rock  of  F.  IX.  above,  we  meet  with  a  thick  series  of  beds,  com*- 
posed  alternately  of  the  materials  of  the  two- adjacent  strata.  They 
consist  of  buff  and  olive  coloured  slates,  iateretrotified  witft  reddish- 
slates  of  very  similar  composition..  They  are  highly  argiHaceous. 
but  compact,  and  offer  considerable  resistance  to  denudation.  They 
usually  form  lounded  but  continuous  ridges,  more  elevated  than  the- 
neighboring  hills  of  the  olive  slate,  and  give  rise  to  asotl  which  is 
well  adapted  to  cultivation.  Clear  ridge  in  Hare's  valley,  and  Tim- 
ber ridge  on  the  north-west  side  of  Licking  creek,  consist  ef  these 
beds. 
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^Formation  IX.  commencing  over  the  synclinal  .axis  in  the  middle 
of  the  basin  of  Great  Aughwiok  valley,  near  the  mouth  of  Three 
Spring  creels,  gradually  expands  in  its  course  t awards  the  south- 
west until  about  eleven  miles  from  its  origin  it  meets  the  ojber  belt 
which  ranges  along  Hare's  valley,  and  follows  the  base  and  flank  of 
Sideling  hill.  The  two  compose  then  a  track  several  miles  broad,  in 
which  the  anticlinal  <axis  of  Jack's  mountain  gradually  flattens  down 
or  expires.  The  strata  now  gradually  assumes  throughout,  a  north- 
west  dip,  *v hen  the  belt  contracts  and  ranges  thence,  with  great  regu- 
larity, to  the  south-west,  along  the  base  and  slope  of  Sideling  hill, 
until  it  reaches  the  Potomac.  The  sudden  narrowing  of  the  belt 
occurs  opposite  to  a  curvature  in  the  anticlinal  axis  which  extends 
from  Black  Log  valley  into  Pigeon  cove ;  but  the  cause  of  this  curva- 
ture, and  of  the  diminished  breadth  of  P.  IX.,  is  manifestly  the  sudden 
subsidence  of  the  JacVs  mountain  axis  ofelevation. 

Another  considerable  belt  of  F.  IX.,  occupies  the  principal  part  of 
Big  Scrub  ridge,  where  it  supports,  in  the  form  of  a  basin,  resting  on 
an  elevated  table  land,  the  overlying  grey  sandstone  of  F.  X.  and 
the  stilt  superior  red  shales  of  F.  XI.  Commencing  north  of  Har- 
shy's  mill,  in  the  .synclinal  axis  north-west  of  Little  Scrub  ridge,  this 
tract  of  red  rocks  of  F.  IX.  immediately  widens  out,  and  four  or  five 
miles  to  the  south-west  embraces  the  table  land  of  overlaying  rocks 
referred  to,  which  divides  it  into  two  nearly  parallel  zones.  That  on 
the  north-west,  forming  part  of  the  licking  creek  settlement,  exhibits 
the  strata  at  the  base  and  on  the  not th- west  flank  of  Big  Scrub  ridge 
dipping  thirty  degrees  to  the  south-east.  The  other  belt  follows  the 
south-east  base  and  flank  of  the  ridge,  and  has  its  strata  in  an  almost 
perpendicular  altitude,  uptilted  by  the  prodigious  pressure  exerted 
along  the  great  dislocation  in  the  formation  at  the  base  of  Little  Scrub 
ridge.  Between  six  and  seven  miles  from  their  point  of  separation, 
these  two  belts  of  F.  IX.  reunite,  the  upper  harder  beds  of  the  stra- 
tum, forming  the  summit  of  Bis  Scrub  ridge  for  several  miles  fu  rther  to 
the  south-west,  beyond  the  termination  of  the  sandstones  of  F.  X. — » 
The  whole  belt  oJTF.  IX., about  two  miles  in  width,  continues  towards 
the  south-west  until  it  reaches  the  Potomac  several  miles  below.  Han- 
cock— its  beds  on  the  south-east  dipping  steeply  north-west,  and  those 
on  the  opposite  side  gently  towards  the  south-east. 

Formation  X. — Coarse  Grey  Sandstone  and  Conglomerate* 

This  rock,  besides  forming  the  summit  of  Sideling  hill  throughout 
its  entire  length  from  Terrace  mountain  at  the  Juniata  to  the  Potomac, 
forms  the  table  land  of  all  the  central  portion  of  Big  Scrub  ridge.  In 
this  latter  mountain,  it  contains  a  synclinal  axis,  and  forms,  there- 
fore, a  trough  or  basin,  which  is  about  six  miles  long  and  one  wide. 
Within  this  basin  is  a  rather  curious  elevated  little  valley,  the  surface 
of  which  is  about  three  hundred  feet  below  the  crest  of  the  sandstone 
ridge  which  every  where  surrounds  it.  From  the  outer  base  to  its 
summit,  Big  Scrub  ridge  is  about  eight  hundred  feet  high     The 
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beds  of  conglomerate  have  a  perpendicular  dip  on  the,  south-east  side, 
and  on  the  north-west  a  gentle  inclination  of  thirty  degrees  to  the 
south-east*  The  little  synclinal  va 1 1 ey;  covered  by  an  extensive  mea- 
dow, is  drained  by  a  defile  or  gorge  in  the'  perpendicular  wall  on  the 
south-east,  where  the  stream  called  Tumbling  run  finds  its  course  im- 
peded by  a  succession  of  waterfalls. 

Fobmation  XI.— Bed  Shale. 

The  small  valley  on  the  top  of*  Big  Scrub  ridge  is  formed  by  a  belt 
of  F.  XL,  about  five  miles  in  length  and  six  hundred  yards  in  breadth, 
encircled  by  a  perpendicular  strata  on  the  east,  and  more  gently  sloping 
ones  on  the  west.  This  tract  is  called  the  "  meadow  grounds,"  and 
is.  resorted  to,. at  proper  seasons,  as  a  natural  pasturage  for  cattle. 

The  broad  valley  lying  south-east  of  Sideling  hill,  from  the  general 
poverty  of  the  soils  of  F.  S.  VIH.  and  IX.,  is  a  sterile  district,  thinly 
settled.    Its  physical  features  are  those  of  a  rolling,  hilly  surface. 

Iron  Orfe  near  the  cotUract  of  F.  IX*  and  F*  X. 

Rather  more  than  two  miles  from  the  north-east  extremity  of  Big 

•  Scrub  ridge,  a  small  deposite  of  iron  ore  occurs  on  the  north-west 
flank  of  the  mountain.  It  is  associated  witn  the  sandstone  which 
lies  but  a  short  distance  below  the  conglomerate  belt  of  F.  X.,  and 
which  form  a  range  of  cliffs  along  all  this  side  of  the  ridge.  Though 
not  abundant,  the  ore  is  interesting  from  its  beautiful  structure.     It  is 

•a  fibrous,  radiated  hematite,  arranged  in  parrallel  cylinders  or  stalac- 
titic  rods.  These  cylinders  seem  all  to  have  been  pendent,  like 
icicles.  It  lbs  loose  at  the  base  of  a  precipice  of  the  argillaceous 
sandstone,  having  apparently  fallen  out  of  a  cleft  or  fissure  in  the 

.  stratum. 

MGonnehburg  Cove* 

This  is  a  little  valley  of  elevation,  consisting,  in  its  centre,  of  F. 
II.,  the  great  limestone  formation  near  the  base  of  our  lower  secondary 
series.     It  is  bounded  on  the  south-east  by  the  main  Cove  mountain, 

•  and  on  the  north-west  by  the  Scrub  ridges.  Nearly  opposite  M'Con- 
nelsburg,  Little  Scrub  ridge,  extending  from  the 'Burnt  Cabins,  ends; 
and  six  miles  to  the  S.  S.  W.,  near  Hunter's  mill,  another  ridge, 
called  Dickey's  mountain,  rises  to  occupy  the  same  range.  These 
two  ridges  are  prolongations  of  the  same  belt  of  the  white  sandstone 
F.  IV.  which  between  them  has  been  heaved  down  to  a  great  depth  by 
an  enormous  dislocation  which  extends  for  at  least  twelve  miles  along 
the  ndrth-wfst  side  of  the  cove,  burying  the  strata  which  ought  natu- 
rally to  occupy  the  surface  under  more  than  two  thousand  feet  of 
other  rocks  inverted  over  them,  and  bringing,  in  one  place,  Fs.  II. 
and  VIII.  violently  into  contact. 
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Limestone  F*  II.  and  Us.  Anticlinal  Axis. 
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The  limestone  of  the  cove  consists  of  alternating  beds  of  pure  blae 
and  siliceous  limestones,  and  whitish  magnesian  limestones  adapted 
for  making  hydraulic  cement.  The  upper  layers,  adjoining  the 
overlying' slate,  embrace  dark  calcareous  slates  and  black  limestones, . 
but  without  that  profusion  of  fossils  which  these  layers  contain  where 
they  are  exposed  in  some  of  the  limestone  v allies  to  the  north  and 
north-west.  t 

The  limestone  is  traversed  by  an  axis  of  elevation  which  ranges 
somewhat  centrally  along   the  valley,  and  passes  directly  through  j 

M'Connelsburg*     Its  regularity  is  somewhat  disturbed  by  the  conti- 
guity of  the  great  fault  or  dislocation  on  the  north-west. 

Dislocation  along  the  side  of  the  Cove. 

The  rocks  composing  Little  Scrub  ridge,  and  ranging  along  both 
sides  of  it,  are,  ior  the  first  five  or  six  miles  of  its  course  from  the. 
north-east,  in  their  proper  relative  positions,  though  slightly  over- 
turned or  inverted  as  far  to  the  south-cast  as  the  position  of  the  anti- 
clinal axis.  Such  is  the  state  of  things  at  HaVshy's  gap.  About  two 
miles  further  to  the  S.  S.  W.,  or  seven  miles  from  the  Burnt  Cabins, 
the  great  fault  commences,  running  parallel  with  the  ridge.  The 
adjoining  limestone  on  the  north-west  side  of  the  cove  begins  to 
assume  its  natural  dip  towards  the  north-west,  becoming  less  inclined 
as  we  trace  it  to  the  S.  S.  W.  Presently,  'however,  the  slate  F.  HI. 
disappears — then  F.  IV.  the  sandstone  constituting  Scrub  ridge, 
dipping  now  eighty  degrees  to  the  south-east.  Here  all  the  upper 
portions  of  F.  V.,  the  limestone  F.  VL,  the  sandstone  F.  VII.,  and 
a  large  part  of  the  slate  F.  VIII.,  all  vanish — the  rest  of  F.  VIII. 
dipping,  like  the  sandstone  F.  IV.  In  contact  with  it,  eighty  degrees 
to  the  south-east.  The  strata  F.  S.  II.,  III.,  IV.,  V.,  VI.,  VII.,  and 
VIIL,  have  all  been  broken  off  and  heaved  down  on  the  north-west 
side  of  the  fracture,  leaving  only  a  wedge-shaped  mass  of  F.  IV. 
composing  the  remnant  of  Little  Scrub  ridge,  filling  the  fissure  be- 
tween F#  II.  and  F.  VIII.  This  unconformable  fragment  of  F.  IV. 
is  much  shivered-  and  polished  by  the  enormous  crushing  force  to 
which  it  has  been  subjected* 

About  three  miles  further  to  the  south-west,  opposite  to  M'Con- 
nelsburg, the  -same  condition  of  things  still  exist,  only  the  limestone 
F.  II.  dips  more  gently  to  the  north-west,  and  a  larger  portion  of 
F.  VIIL  has  been  cut  off  by  the  fault.  Little  Scrub  ridge  ending  at 
this  place,  the  limestone  F.  II.  abuts  directly  against  the  slate  F. 
VIIL,  the  latter  bounding,  in  reality,  the  cove,'  though  the  mountain 
a  mile  to  the  north-west,  called  Big  Scrub  ridge,  already  described, 
is  generally  considered  as  the  boundary.  Tracing  the  fault  for  several 
miles  to  the  south  west,  the  limestone  in  contact  with  it  becomes 
lass  inclined  to  the  north-west,  while  the  remnant  of  F.IV.  occupies 
the  fissure  at  intervals,  forming  at  several  places  a  low  and  obscure 
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ridge.  At  Rankin's  clover  mill,  four  miles  to  the  south-west,  at  the 
termination  of  Little  Scrub  ridge,* the  limestone  adjacent  to  the  fault 
dips  to  the  opposite  quarter,  or  the  south-east.  From  this  point  two 
mites  south-west,  to  Hunter's  mill,  situated  immediately  on  the  fault,, 
the  same  state  of  things  prevails,  P.  VIII.  beginning  to  emerge.  A 
little  south-west  of  Hunter's  mill,  the  sandstone  F.  IV.  rises  into 
Lowrey's  knob,  and  continues  thence  to  the  south-west  in  a  ridge, 
called  Dickey's  mountain — the  other  formal  ions  emerging  on  the 
western  fjank  of  Lowrey's  knob.  Here  Fs.  V.,  VI.  and  VIL  appear  . 
in  a  perpendicular  attitude;  and  along  the  south-east  side  of  the  koob 
lies  a  portion  of  the  slate  F.  III.,  with  its  beds  in  great  confusion. 
At  this  point  is  a  rich  and  valuable  deposite  ef  iron  ore,  attached  tv> 
Hanover  furnace. 

The  ore  lies  in  the  clayey  soil  over  the  crushed  slate,  and  seems  to 
have  been  collected  here  from  the  filtration  of  the  ferruginious  matter 
ouVof  the  sandstone  of  the  knob  which  rises  close  at  hand  in  a  steep 
slope.  Opposite  to  the  knob  the  anticlinal  axis  of  tjm  middle  of  the 
Cove  disappears*  being  obliterated  By  the  upheaving  of  that  part  of 
the  limestone  which  lies  south-east  of  the  fault.  Farther  towards  the 
southwest,  the  dislocation  becomes  itself  an  anticlinal  axis,  the  same 
which  elevates  the  strata  in  the  south-west  end  of  the  Cove-  Jn 
this  part  of  the  Cove,  the  rocks  on  the  north- west  side  of  the  axis  are 
perpendicular  while  those  on  the  south-east  side  incline  gently  to- 
wards the  base  of  the  Cove  mountain.  The  limestone  beyond  this 
is  overlaid  across  the  axis  by  slate  which  forms  the  head  of  the  valley 
towards  the  south-west,  which  is  soon  after  closed  by  the  uoioa  ef 
the  Cove  and  Dickey's  mountains. 

F.  HI.  Slate. 

Tha  slate  F.  III.,  is  a  stratum  of  considerable  thickness  in  the 
Cove,  covering  the  north-east  end  of  the  valley  for  several  miles,  the 
belt  dividing  where  the  limestone' is  protruded  to  the  surface.  The 
western  belt  keeps  along  the  base  of  Little  Scrub  ridge  until  it  is 
lost  in  the  fault.  The  eastern  one  bordering  the  Cove  on  the  flank 
and  at  the  base  of  Cove  mountain  is  nearly  half  a  mile  in  breadth. 
It  dips  uniformly  to  the  R.  S.  E.  thirty  degrees,  and  ranging  south- 
ward meets  ihe  western  belt  which  emerges  from  the  dislocation  near 
Hunter's  mill,  and  ranges  about  three  and  a  half  miles  to  their  junction. 
After  their  union\  the  general  belt  of  slate  covers  the  southern  end  of 
the  valley  called  the  corner  of  the  Cove,  for  three  miles.  In  conse 
quence  of  the  profusion  of  the  debris  from  the  adjoining  sandstone 
mountain,  which  here  forms  the  soil,  this  part  of  the  valley,  is  almost 
incapable  ol  cultivation. 

Iroi  Ore  of  R  I/L 

The  ore  bank  of  the  Hanover  furnace  occurs  on  the  south-east 
side  ofLowry's  knob,  just  where  the  slate  F.  JIL  emerges  from  the 
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Scrub  ridge  fault*  The  .slate  is  much  contorted,  and  crushed  in  pla- 
ces into  a  clay  info  which  the  ore  has  been  lodged.  At  the  outcrop 
the  ore' formed  a  thin  waving  layer  which  traced  into  the  side  of  the 
hill  assumed  a  perpendicular  direction  and  became  much  thicker.  It 
Hes  surrounded  by  clay,  that  beneath  it  being  very  unctious  and 
beautifully  colored.  The  ore  is  much  used.  It  occurs  ofled  in  arigu- 
far  masses  of  considerable  size,  having  a  fracture  or  cleavage  similar 
to  that  of  the  adjacent  clay.  It  is  compact  and  ponderous,  has  a  dark 
reddish  brown  color,  and  is  as  rich  as  the  hydruled  brown  ores  gene- 
Tally  are,  which  are  derived  from  this  formation.  Its  aspect  and  com- 
position are  however  somewhat  variable.  Smelted  with  the  cold 
blast  it  makes  a  good  malleable  iron  a  little  red  *A"r/,or  not  welding 
with  facility  at  a  red  heat*  The  analysis  in  chapter  VI.  will  display 
th«  average  composition  of  this  interesting  ore. 

The  clay  underlying  it  is  different  from  that  above  it,  being  almost 
impermeable  to  water,  and  hence  the  effectual  manner  ia  which  it  has 
arrested  the  oxide  of  iron  percolating  from  above. 

Formation  IV*  While  Sandstone. 

In  fhe  Cove  mountain  and  neighbouring  ridges,  F.  IV.  does 
not  retain  the  trijpple  subdivision  to  the  extent  which  it  exhibits  in  the 
mountains  further  to  the  north  and  north-west,  and  hence  we  do  not 
find  its  ridges  here,  possessing  the  double  summits  which  characterize 
those  of  other  dist  ricts. 

Little  Scrub  Ridge,  commencing  in  Sidney's  knob  at  the  Burnt 
Cabins,  is  there  of  the  usual  elevation  o[  the  mountains  of  F*  IV., 
but  advancing  towards  the  south  it  declines  in  height  and  assumes  an 
undulating  summit.  This  is  in  part  owing  to  the  ■  increasing  steep- 
ness of  the  strata.  The  belt  ends  as  before  described  by  disappear* 
ing  in  thefuult  opposite  M'Cononelsburg,  and  appears  only  at  intervals 
in  three  or  four  places  for  six  miles  to  the  south,  lying  as  a  detached 
mass  in  the  fault.  Reaching  the  surface  again  in  Sidney's  knob,  the 
sandstone  soon  swells  into  a  mountain  of  considerable  height,  which 
reaching  the  Maryland  line  sweeps  eastward  -and  terminates  in  the  end 
>of  Cove  mountain. 

The  Cove  Monnlain,  commencing  at  Sidney's  knob,  bounds  the 
eastern  side  of  the  Cove,  and  runs  in  a  nearly  straight  line  south, 
until  opposite  M'Connelsburg,  embracing  between  it  and  the  southern 
continuation  of  the  Tuscarora  mountain  a  norrow  trough  or  synclinal 
axis  which  there  closes  up.  Beyond  the  junction,  the  mountain 
sweeps  to  the  south-east,  the  Chambersburg  turnpike  ascending  its 
flank.  By  the  curve  in  the  mountain,  the  Cove  is  considerably  wid- 
ened. Near  the  curve  terminates  the  anticlinal  axis  of  J  lie  Tuscarora 
mountain.  The  Cove  mountain  now  assumes  its  proper  direction  to 
the  S.  S.  W.,  and  gently  curving  south  and  then  westward  finally 
unites  with  Dickey's  mountain  not  far  from  the  State  line.  .  Its  rocks 
dip  uniformly  towards  the  E.  S.  E.  thirty  degrees. 
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About  two  miles  north  of  Louden,  a  synclinal  axis  or  trough  orU 
ginates  on  iheeastem  side  of  the  Cove  mountain  in  F.  IV.  Expand- 
ing towards  the  south,  this  trough  becomes  the  basin  called  the  Little 
Cove,  the  western  ridge  of  which  runs  south,  as  the  prolongation 
of  the  Tuscarora  and  Big  Cove  mountain,,  and  the  other  running 
S.  S.  VV.,  becomes  the  Little  Cove  mountain,  bounding  the  valley 
west  of  Mercersburg.  The  formations  together  with  their  ores  which 
compose  the  Little  Cove  basin  have  been  already  described  with  suf- 
ficient fulness  for  the  present 

SECTION  IIS* 

Kishicoquilla*  Valley. 

Kishicoquillas  Valley,  the  next  belt  of  country  towards  the  north- 
west, beyond  the  Lewistown  valley,  extends  through  parts  of  Mifflin 
and  Huntingdon  counties,  from  north-east  to  south-west,  having  a 
length  of  nearly  thirty  mites,,  and  a  breadth  varying  from  two  to  four 
miles.     Nearly  the  whole  area  of  the  valley  consists  of  fertile  land, 
some  of  which  is  under  high  cultivation.     It  is  a  beautiful  instance- 
on  a  large  scale  of  what  is  termed  in  geological  language  a  valley  of 
elevation*    The    bed  of  the  valley   consists    of  Fs.  If.,   and  III., 
uplifted  to  the  surface  by  several  anticlinal  axes  and  ihe  wholebound- 
en  by  mountain  ridges  composed  of  the  less  destructible  sandstones 
of  F  IV.    The  surface  of  the  valley  in  its  highest  portion  around 
Allenvilie,  is  elevated  three  hundred  and  fifty  feet  above  the  Juniata, 
at  Lewistown.    It  descends  gently  in  all  directions  from  this  central 
district.     Two  deed  gorges  or  gaps  in  the  belt  of  mountains  which  en- 
circle it,  admit  us  into  this  valley.    One  of  these  called  Brown's  Gapr 
is  in  Jack's  mountain,  its  general  south-eastern  boundary.     Through 
this  passes  Kishicoquilias  creek.     The  other  Gap  is  in  Stone  moun« 
tain,  which  encompasses  the  valley  on  the  north-west.    This  is  at 
its  eastern  extremity,  and  affords  an  outlet  for  Goslin  run.    The  two 
mountains  which  confine  the  valley  are  Monoclinal  Bidges,  that  is  t» 
say  their  strata  dip  in  but  one  direction,  those  in  Jack's  mountain  dip- 
ping to  the  south-east,  and  those  in  the  Stone  mountain  to  the  north- 
west.   After  ranging  for  many  miles  to  the  south-west,  and  gradual- 
ly converging,  these  mountains  fold  together  over  the  anticlinal  axis 
of  the  valley,  and  thus  shut  it  up.    The  anticlinal  axis  then  ranges 
along  the  summit  of  Jack's  mountain  to  its  termination  near  the  Three 
Springs  in  Huntingdon  county.  , 

Limestone  F.  IL 

The  lowest  strata  of  the  great  limestone  formation  which  have 
been  brought  into  view  near  the  centre  of  the  valley,  by  uplifting 
agencies,  consist  of  blue  limestones,  some  pure  and  some  siliceous, 
alternating  with  lighter  coloured  greyish-blue  magnesian  limestones* 
nearly  of  the  composition  called  dolomite.    A  little  higher  in   the 
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formation,  these  magnesian  beds  constitute  a  thick  belt ;  while  above 
them,  bluer  and  more  purely  calcareous  limestones  succeed,  support* 
ing,  iu  their  turn,  a  mass  of  dark  argillaceous  limestones  and  nearly 
black  calcareous  slates,  the  latter  often  highly  fossiliierous.  These 
upper  layers  mark  the  passage  of  the  limestone  into  the  overlying 
slates  of  F.  III. 

Slate  F.  III. 

The  slate  F.  HI.  encircling  Kishicoquillas  valley  ranges  in  two 
belts.  That  on  the  south-east  follows  the  base  and  slope  of  Jack's 
mountain,  spreading  usually  from  the  ridge  a  few  hundred  yards  into 
the  valley  and  rising  more  than  half  way  up  the  acclivity*  The  other 
belt,  on  the  north-west,  leaving  the  subordinate  vallies  between  the. 
knobs  at  the  north-east  end  of  the  principal  valley,  ranges  along  the 
base  of  the  Seven  mountains,  and  then  along  that  of  Stone  mountain, 
until  it  meets  the  other  belt  connected  with  Jack's  mountain,  when 
the  two  occupy  the  south-west  end  of  the  valley  for  more  than  a  mile* 
The  slate  again  shows  itself  on  the  Juniata,  at  Drake's  Narrows,  four 
miles  beyond,  having  passed  out  of  Kishicoquillas  valley  under  the 
axis  of  the  mountain.  Opposite  Greenwood,  the  slate  expands  further 
into  the  valley,  in  consequence  of  a  dislocation  of  the  strata  in 
Stone  mountain.  This  part  of  the  belt,  several  miles  in  length,  is 
three-fourths  of  a  mile  broad.  Further  to  the  south-west,  it  resumes 
its  usual  position  near  the  base  of  the  ridge,  but  extends  high  up  its- 
slope  owing  to  the  gentleness  of  the  dip.  Still  further  to  the  south- 
west, it  becomes  perpendicular ;  and  about  seven  miles-  beyond  * 
Allenville,  joins  the  south-eastern  belt  over  the  anticlinal  axis. 

At  its  north-eastern  extremity,  Kishicoquillas  valley  is  subdivided 
into  three  lesser  valries,  by  the  commencement  of  two  synclinal, 
ridges,  locally  called  knobs.  One  of  these  little  vallies  destitute  I 
believe  of  a  name,  lies  between  the  Seven  mountains  and  Baird's 
knob,  and  is  prolonged  to  the  north-east  between  the  former  range 
and  Stewart's  knob.  The  central  one  lies  between  Beattie's  and 
Stewart's  knobs,  and  is  called  Orr's  valley.  The  third  or  most 
south-eastern  is  included  between  the  southern  or  Beattie's  knob  and 
Jack's  mountain.  These  conspicuous  knobs  are  high  ridges  of  regu- 
lar synclinal  structure,  appearing,  when  seen  from  a  .distance,  to, 
consist  each  of  a  high  central*  ridge  and  two  outer  ones  in  the  form  of 
broad  and  Very  regular  terraces.  The  northern  knob,  called  Stew* 
art's,  »  on  the  same  range  with  Baird's  knob,  the  two  occupying  one 
synclinal  axis. 

The  limestone  ceases  about  one  hundred  yards  south-east  of  Greer's 
tavern,  and  about  five  hundred  yards  from  the  base  of  Jack's  moun- 
tain. Irs  north -western1  margin  is  near  tho  furnace  and  a  little  south- 
east of  Thompson's  tavern.  The  formation  extends  to  the  north-east 
a  short  distance  beyond  Sterrett*s  miH,  where  the  upper  or  fossilife-, 
rous  layers  show  themselves.  The  limestone  itself  is  not  deve- 1 
loped  in  the  small  valley  between  Jttck's  mountain  and  Stewart's  * 
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knob*  It  sweeps  round  Beatrie's  knob,  and  in  a  rather  narrow  belt 
ascends  Orr's  valley '  to  within  one  mile  of  Mr.  Solomon  Close's,  the 
last  farm  house  between  the  knobs.  It  does  not  pass  round  Stewart's 
knob,  as  the  synclinal  axis  of  that  knob  carries  a  trough  of  slate 
throughout  the  whole  distance  between  it  and  Baird's  knob,  south- 
west of  the  turnpike.  The  only  part  of  F.  II.  developed  in  the  valley 
to  the  north-west  of  this  synclinal  axis,  is  the  fos6iliferoi»s  portion, 
consisting  of  the  uppermost  layers  which  are  well  exposed  on  Mrs. 
Christman's  farm. 

Anticlinal  Axes  of  the  Valley. 

The  axes  which  have  protruded  the  limestone  to  the  surface,  are 
not  of  that  sy metrical  structure  found  in  rallies  of  elevation  of  a 
simpler  form;  for  instead  of  the  strata  dipping  in  both  directions  away 
from  the  central  line,  the  two  sets  of  dips  are  often  towards  the  same 
quarter,  those  on  one  side  of  the  axis  being  inverted.  This  inven- 
tion occurs  almost  in  every  instance  on  the  north-west  side  of  the 
anticlinal  axes.  Even  when  a  part  of  the  strata  have  not  been  avert- 
ed near  an  anticlinal  axis,  those  on  the  N,  W.  exhibit  with  a  few  excep- 
tions, a  steeper  dip  than  those  on  the  S.  E.  These  striking  features 
point  to  something  very  peculiar  in  the  mode  in  which  our  rocks  have 
been  elevated  by  subterranean  forces  and  seem  plainly  to  indicate 
that  the  uplifting  pressure  was  not  strictly  vertical,  but  exerted,  from 
the  N.  E.  toward  the  S.  VV.  Tbe  probable  cause  of  this  will  be  dis- 
cussedtn  day  final  report. 

An  anticlinal  axis  traverses  the  little  valley  between  Jack's  moun- 
tain and  Beattie's  knob.  It  dies  out  between  four  and  five  miles  north- ' 
ea3t  of  the  turnpike.  Another  anticlinal  axis  follows  near  the  middle 
of  Orr's  valley  between  the  two  knobs,  being  visible  on  the  main  road 
leading  up  this  valley,  as  far  as  the  uppermost  sink  hole.  This  axis 
is  prolonged  to  the  southwest,  passing,  apparently  one-third  of  a  mile 
south-east  of  Ferryville.  A  third  anticlinal  axis  ranges  immediately 
to  the  north-west  of  the  last  add  parallel  with  it,  running  also  to  the 
mouth  of  Orr's  valley  or  to  the  south-east  of  Stewart's  knob.  The 
rocks  on  the  north* west  side  of  this  axis  show  an  inverted  dip  or  in- 
cline to  the  south-east.  This  is  clearly  seen  on  a  farm  half  a  mile 
east  of  Perryville,  where  the  beds  on  the  south-east  side  of  the  axis 
inclipe  thirty  degrees  to  the  south-east;  and  those  on  the  north-west, 
seventy-five  degrees  to  the  south-east.  The  very  line  of  the  axis  is 
discernible  in  a  bread  sink  hole  immediately  north  of  M'Do well's 
house.  It  probably  dies  out  in  Orr's  valley  about  one  mile  above  its 
mouth.  '  This  last  axis,  extending  along  the  north-west  side  of  the  gen- 
eral valley  near  the  base  of  Stone  mountain,  terminates  a  short  dis- 
tance south-west  of  Sinkey's  gap. 

On  the  south eart  side  of  the  valley,  another  more  extensive  line 
of  elevation  in  the  limestone  commencing  three  miles  south-west 
of  Brown's  Gap,  and  extending  to  the  south-west,  becomes  the 
main  centra)  anticlinal  axis  of  the  valley,  and  afterwards  of  Jack's 
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mountain  in  Huntingdon  county.  The  ends  of  this  axis  and  that  be- 
fore described  as  lying  near  the  base  of  Jack's  mountain  pass  each 
other,  the  overlapping  extremities  beio#  nearly  two  miles  apart. 
Between  these  ext rem i ties  terminate  the  two  other  axes  first  describ- 
ed, that  of  the  Little  valley  south-east  of  Beat  tie's  knob,  and  the 
south-eastern  or  longer  one,  of  Orr's  valley.  The  anticlinal  axis 
nearest  to  Stone  mountain,  has  its  strata  on  the  aorth-westj  overturned 
as  already  mentioned.  The  main  axis  nearest  to  Jack's  mountain  ex- 
tends for  many  miles  parallel  to  its  base  from  which  it  is  about  a  mile 
distant.  To  the  solh-east,  of  Greenwood,  it  exactly  coincides  with 
the  line  of  valuable  ore  banks,  and  at  Allenville  shows  itself  about 
midway  between  the  town  and  the  foot  of  Jack's  mountain.  It  ranges 
regularly  on  towards  the  S.  W.  between  four  and  five  miles,  preserv- 
ing a  uniform  and  moderate  inclination  m  the  strata  on  both  sides  of 
it  until  the  gradual  bending  round  of  Stone  Mountain  brings  it  against 
its  base.  0ere  it  assumes  a  sudden  change  of  direction,  curving  to- 
wards the  S.  S.  W.  to  run  parallel  with  the  foot  of  that  ridge.  The 
rocks  on  the  N.  W.  side  of  the  axis  previously  at  a  gentle  dm,  now 
become  perpendicular,  and  continue  thus  to  the  termination  of  the  val* 
ley,  when.il  passes  under  the  summit  of  a  broad  and  lofty  ridge  form- 
ed by  the  union  of  Jack's  and  Stone  Mountains. 

Iron  ore  of  Kiahicoquillas  Valley. 

The  iron  ore  of  this  valley  is  the  usual  cellular  and  stalactitic  brown 
ore  of  the  limestone  districts.    It  occurs  in  irregular  nests  and  layers 
in  the  ferruginous  loam  and  clay  overlying  the  limestone  to  which  it 
seems  to  bear  no  fixed  relation.    Its  discovery  is  therefore  a  matter 
almost  entirely  empirical.     In  Kishiooquillas  valley,  however,  its  dis- 
tribution is  so  dependant  off  the  geological  structure  of  the  belt,  that 
its  range  already  ascertained  by  excavations,  can  be  laid  down  with 
great  precision.     Alt  the  ore .  doposites  hitherto  wrought  otcupythe 
lines  of  elevation  of  the  limestones,  occupying  exactly  in  the  fissure 
formed  by  the  angular  bending  of  the  strata,  over  the  anticlinal  axes. 
It  seems  probable  that  no  valuable  body  of  ore  has  been  deposited  in 
any  other  position  in  the  valley.     Immediately  upon  the  anticlinal  axis 
which  comes  oat  of  Orr's  valley,  and  becomes  the  second  one  south- 
east of  the  foo*  of  Stone  mountain,  there  is  a  considerable  'deposit*  of 
iron  ore  wrought  at  Davis's  bank.     But  it  is  in  the  fissure  of  the  main 
axis  or  that  nearest  Jack's  mountain,  that  the  best  ore  deposites  lie. 
A  little,  south-east  of  Greenwood,  there  is  a  line  of  excavations  ffoiw 
which  large  bodies  of  ore  have  been  taken*     The  principle  b»«ksa»e 
those  of  Messrs.  Holliday,  Hall  and  Rawle,  and  Patroti  &  Co.    Little 
doubt  cao  be  entertained  that  ore  of  the  same  quality  exists  at  various 
other  points  on  the  line  of  the  anticlinal  axis,  both  north-east  and  sooth* 
west  of  these  openings.     Promising  indications  of  the  ore  were  wit* 
nessed  on  several  farms  precisely  in  the  range,  as  ascertained  from 
other  independent  proofs,  of  the  fissure  along  the  line  of  the  axis.     ■- 

The  evidence  of.  the  existence  of  ore  m  sufficient  ouantity  towards 
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the  north-east  end  of  the  valley  are  by  no  means  obvious,  only  a  single 
bank  being  extensively  wrought.  This  lies  about  lour  miles  from 
Perry  ville,  on  the  farm,  I  believe,  of  Mr.  Samuel  M'Nitt.  Its  position 
is  upon  the  crushed  anticlinal  axis  already  described,  as  terminating 
near  the  mouth  of  Orr's  valley.  This  ore  is  no  longer  used,  owing  to 
too  large  a  quantity  ofntlphuret  of  iron,  which  is  intermixed  with  iu 
I  conceive  that  though  the  promise  of  ore  in  this  section  of  the  valley 
is  not  inviung,  the  beat  chance  of  obtaining  it.  is  in  the  line  of  coun- 
try immediately  contiguous  to  the  range  of  the  crushed  anticlinal  axis- 
which  extends  from  M'Nkt's  to  Perry  ville. 

Formation  IV. — WhUe  Sandstone, 

This  stratum  retains  its  triple  character  in  the  mountains  bounding 
Kiehiooquillas  valley,  though  less  distinctly  than  in  the  lidges  further 
towards  the  north-west.  The  softer  and  more  argillaceous  nature  of. 
the  middle  member  of  formation  has  given  rise  by  deft  und at  ion  to  n 
bench  or  elevated  terrace  on  the  flanks,  not  only  of  Jack's  and  Stone 
mountains,  but  also  of  the  knobs.  This  has  been  erroneously  con- 
ceived by  some  to  mark  the  shores  of  a  supposed  lake,  of  the  existence 
of  which  we  have  no  evidence  whatever. 

Stone  mountain,  has  a  sharp  narrow  and  regular  crest  throughout  * 
the  greater  part  of  its  length.    A  notch,  or  depression  in  the    ridge 
between  three  and  four  miles  south-west  of  Milligan's  knob,  is  called 
Sinkey'sgap.     The  terrace  on  the  side  of  the  mountain  from  this  gap 
for  several  mtles  to  the  south-west,  is  about  a  fourth  of  a  mile  wide, 
and  is  trenched  by  a  number  of  deep  ravines  on  the  flank  of  the  moun- 
tain.    It  bqcomes  wider  near  a  great  fracture  in  the  chain  opposite  to 
Greenwood.     This  fracture  or  fault  occurs  where  the  road  leads  across 
from  Greenwood  into  Stone  valley.    The  main  crest  of  the  mountain 
consisting  of  the  upper  member  or  white  sandstone  ofF.  IV.  suddenly 
ends,  and  another  ridge,  the  crest  of  which  is  formed  by  the  same 
upper  sandstone,  dipping  in  the  same  direction,  steeply  to  the  north- 
west, commences  northwest  of  the  former  at  Greenwood  furnace* 
This  latter  mountain  continues  sooth-west  as  the  main  Stone  mountain, 
its  terrace  soon  becoming  regular  and  nearly  a  third  of  a  mile  wide.. 
,  The  two  crests  of  the  dislocated  ridge  pass  each  other,  overlapping 
nearly  a  mile  and  a  ha(f.    The  line  of  dislocation  intersects  the  roousv 
tain  obliquely,  having  a  N.  N.  E.  and  S.  S.  W.  direction,  and  the. 
rocks  to  the  north-west  of  it  have  been  heaved  up  past  those  on  the 
south-east,  so  as  to  dh>  in  the  same  direction— it  is  only  towards  thw 
south-western  end  of  the  fault,  that  the  strata  on  the  south-east  side  dip 
asray  frootbe  dislocation.     Beyond  A  Hen  ville  to  the  south-west,  the 
terrace  on  the  flank  of  the  mountain  becomes  three-fourths  of  a  mile 
broad.    The  Rocks  of  the  Lower  sandstone  division  F.  IV.  form  the 
brow  of  the  shelf,  with  a  less  steep  inclination  than  those  of  the  upper 
division  in  the  crest  of  the  ridge.     Still  further  to  the  south-west  towards 
the  termsaatbn  of  the  valley,  the  rocks  becoming  more  perpendicular, 
Ihif  terrace  grows  proportionately  narrower,  and  is  at  last  hardly  per- 
ceptible* 
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Jacket  mountain,  bounding  the  valley  on  the  eoqth-east'  side  dis- 
plays great  regularity  in  its  contour*    Its  crest  or  summit  is  nearly 
straight^  consisting  like  that  of  the  Stone  mountain,  of  the  upper  hard 
sandstone  of  F.  IT.    Its  strata,  generally  incline  to  the  south-east, 
very  uniformly  at  thirty  degrees  dip.     Towards  the  south-wesj  the 
mountain  gradually  sweeps  round  more  to  the  south,  making  a  convex 
curve  on  the  side  next  the  valley.     Its  terrace  usually  between  three 
Hundred  and  four  hundred  yards  broad,  widens  near  Alienville,  and 
becomes  gashed  by  deep  ravines,  exhibiting  great  uniformity  of  out- 
line, at  distances  averaging  a   third  of  a  mile.    Beyond  the  point, 
where  it  coaleces  with  Stone  mountain,  the  ridge  assumes  the  anti- 
clinal structure,  though  the  rocks  of  the  opposite  Hanks  retain^nearly 
their  previous  dip,  that  prolonged  from  Stone  mountain,'  forming  the 
north-west  side,  being  nearly  perpendicular;  while  those  continued 
from  Jack's  mountain  slope  to  the  south-east,  at  an  angle  of  twenty- 
two  degrees.    The  broad  and  majestic  ridge  thus  composed,  traverses 
Huntingdon  county,  and  terminates  near  the  Three  Springs,  under" 
going  a  gradual  flexure  to  the  south  as  it  proceeds. 

The  next  belt  of  country,  proceeding  to  the  north- weal,  is  that  of 
the  Seven  mountains ;  but  as  a  general  description  of  this  wild  unpopu- 
lated district,  was  given  in  my  last  annual  report,  and  as  a  detailed 
and  full  account  of  it  can  only  be  rendered  intelligible  through  the  as- 
sistance of  a  geological  map  and  sections,  I  deem  it  best  to  postpone 
publishing  the  result  of  our  examinations  until  the  appearance  of  my 
final  report.  I  shall  therefore  offer  some  details,  intended  to  show 
the  resources  and  structure  of  Stone  valley,  and  the  general  belt  of 
formations  ranging  from  the  Seven  mountains  to  the  south-western 
side  of  the  Juniata. 

Stone    Valley. 

It  will  be  convenient  for  the  sake  of  brevity,  to  extend  tbe  name 
Stone  valley  to  the  whole  district  embraced  between  Stone  or  Jack's 
mountain  and  Tussey's  mountain,  as  far  to  tbe  south-west  as  the  Juni- 
ata, though  that  portion  which  lies  between  Warrior  ridge  and  Tus- 
sey's  mountain,  is  sometimes  called  the  valley  of  Shaverscreek.  This" 
subordinate  valley,  extending  to  the  south-west  side  of  the  Juniata, 
assumes  the  name  of  Hartzlog  valley,  and  afterwards,  from  the  knob 
of  Tussey's  mountain,  five  miles  from  Alexandria,  onward  to  tbe 
south-west,  it  takes  that  of  Woodcock  valley. 

Confining  our  attention  for  the  present  to  the  general  valley  north- 
east of  the  Juniata,  we  may  consider  it  as  one  broad  basin  traversed 
by  a  principal  synclinal  axis,  extending  from  the  coal  basin  of  Broad 
Top  mountain,  through  Terrace  mountain,  and  through  this  valley, 
and  finally  through  Milligan's  knob,  and  thence  by  Stewart's  knob  to 
the  Susquehanna.  The  slate  ridges,  which  range  from  the  south- 
west, following,  respectively,  the  bases  of  Terrace  mountain  and  Side- 
ling hill,  unite  in  the  central  part  of  what  we  term  Stone  valley.  Qwt- 
swfe  of  these,  Warrior  ridge  end  Rocky  ridge,  form  two  belts  of  the 
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sandstone  F.  VII*  and  unite  like  the  slates,  but  at  a  point  further  to  the 
north-east.  Encircling  the  sandstone  of  these  ridges,  are  the  next 
lower  rocks  of  F.  VI.  and  F.  V.,  ranging  together  in  a  belt  along 
the  base  of  Stone  mountain  and  at  the  foot  of  Tussey's.  These,  by 
tbei$  union,  form  the  head  of  the  valley,  F.  V.f  folding  over  the  spurs- 
prolonged  from  the  chain  of  the  Seven  mountains. 

Theoiilj?*  portion  of  the  district,  which  requires  from  its  intricacy*, 
a  minute  and  detailed  investigation,  is  the  belt  composing  the  Warrior 
ridge  and  the  valley  between  it  and  Tussey's  mountain.  This  part  h 
traversed  by  many  parallel  and  even  overlapping  axes  of  elevation. 
F.  V.,  folded  rouud  most  of  these  axes,  the  fosHliferous  iron  ore  is 
brought  to  the  surface,  and  therefore  much  research  has  been  neces- 
sary in  tracing  the  exact  features  of  this  section  of  the  valley.  The 
general  synclinal  axis  of  Stone  valley,  lies  about  four  and  a  half  miles 
from  the  foot  of  Warrior  ridge,  and  two  and  a-half  from  that  of  Rocky 
lidge.  The  inclination  of  the  strata  on  the  two  sides  of  this  axis,  is 
nearly  equal,  being  not  more  than  from  ten  degrees  to  fifteen  degrees. 
Further  to  the  northwest,  the  dip  augments  to  twenty-five  degrees, 
and  again  diminishes  as  we  approach  Warrior  ridge,  it  being  about 
five  degrees  where  the  Juniata  intersects  the  sandstone.  On  the  other 
side,  towards  the  north-east,  it  becomes  thirty-five  degrees  as  we  re- 
cede from  the  middle  of  the  basin  to  the  first  hill,  parallel  to  Sideling 
hill ;  while  in  the  next  belt  of  slate  hills,  belonging  to  F.  VIII.,  the 
dip  to  the  north-west  becomes  seventy  degrees,  and  at  the  Gap  in 

'  Rocky  ridge,  the  sandstone  F.  V!I.,  is  nearly  perpendicular. 

The  physical  features  of  Warrior  ridge,  are  somewhat  peculiar, 
though  its  structure  is  simple  and  easily  explained.  Opposite  Hun- 
tingdon and  Petersburg,  it  is  a  broad  table  land,  the  sandstone  F.  VII. 
capping  its  summit.  Along  the  top  of  the  ridge  and  in  many  places 
at  its  flanks,  it  is  gashed  by  deep  ravines.  The  strata  are  not  quite 
uniform  as  to  dip,  undulating  gently  in  consequence  of  the  dying  out 

*of  fcome  of  the  axes  of  the  Seven  mountains.  Towards  the  north- 
east, the  dip  augments,  and  the  ridge  accordingly  becomes  narrower, 
the  sandstone  occupying  then,  only  the  south-east  half  and  the  under- 
lying limestone,  F.  VI.,  the  north-west.  Formation  VII.,  curves  round 
to  meet  the  corresponding  sandstone  of  Rocky  ridge,  about  sixteen 
miles  north-east  r»f  Huntingdon;  from  the  Juniata,  Warrior  ridge  con- 
tracts m  breadth  also  towards  the  south-west,  its  strata  here  being^ 
beyond  the  influence  of  any  axes  tending  to  hold  them  Up  in  a  wide 
belt* 

The  several  formations,' occupying  the  broad  basing  before  us,  are- 
so  analagous  in  aspect  and  composiltoa  to  the  belts  of  the  same  «rl« 

'*  ready  described  in  the  Lewistown  valley,  that  a  passing  notice  of  them 
>n  this  place  will  suffice.  Formation  IX.,  consists  of  red  sandstone 
of  various  shades  of  colour,  alternating  with  layers  of  red  shale.. 
Formation  VIII.  embraces  much  grey  sandstone,  and  towards  its  up- 

•  per  portion,  some  beds  of  a  very  massive  greyish  blue  variety.    These- 

*last  ate  ojuarried  near  the  canal  below  Huntingdon,  and  supply  an 
excellent  building  stone.    Beds  of  superior  flag  stone  occur  io  the  a!~ 
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ternation  of  F.  VIII.  and  F.  IX,  The  general  character  of  F.  VII. 
is  that  of  a  white  course  sandstone,  which  readily  disintegrates  by  ex- 
posure. The  roads  on  Warrior  ridge  are  frequently  covered  with 
sand  to  the  depth  of  several  inches.  The  sandstone  feein*  intersected 
by  a  system  of  regular  and  extensive  joints  in  plains  nearly  perpen- 
dicular to  the  bedding  of  the  rock,  and  being  at  the  same  time  thus 
easily  weathered,  its  blocks  sometimes  assume  singular  and  grotesque 
forms,  standing  forward  in  crags  or  rising  in  remarkable  columns* . 
The  Pulpit  Rocks,  near  Huntingdon,  are  an  instapceof  the  joint  ope- 
ration of  the  two  causes  mentioned.   . 

Some  of  the  beds  of  this  formation*  furnish  a  material  admirably 
fitted  for  the  hearth  stones  of  blast  furnaces.  The  hearth  stone  of 
Mill  creek  furnace  is  procured  from  Rocky  ridge. 

The  limestone  F.  VI.  possess  very  nearly  the  same  features  which 
distinguish  it  in  the  Lewistown  valley.  An  ash-colored  and  very  ar- 
gillaceous variety  occurs  near  its  passage  into  the  underlying  shales 
of  F.  V.  This  is  not  adapted  either  for  burning  for  lime,  or  for  build- 
ing with.  When  newly  taken  from  the  earth,  it  has  a  rather  durable 
aspect,  which  has  occasionally  deceived  the  engineers  who  have  used 
it  in  the  construction  of  aqueducts,  and  other  important  structures  on 
the  canal.  It  is  well  exposed  three  hundred  yards  below  the  forge  *t 
Petersburg.  These  alternating  rocks  between  F.  V.  and  F.  VI.  are 
very  thick,  and  comprise  many  of  the  hills  north-west  of  Warrior's 
ridge.  When,  tracing  the  fossiliferous.iron  ore  of  F.  V.,  I  shall  allude 
to  the  bed*  of  that  stratum,  more  particularly  of  the  portion  connected 
with  that  valuable  layer  of  iron  ore.  Formation,  V.  occurs  In  the  flank 
and  at  the  base  of  Stone  mountain,  where,  however;  the  ore  bearing 
portion  of  the  rock  does  not  form  a  distinct  ridge.  The  belt  continues 
lor  nineteon  or  twenty  miles  to  the  north-east  fiom  the  Juniata^  and 
then  expands  from  the  head  of  the  basin  between  the  Stone  and  Broad 
mountains.  Ranging  north- east  of  Greenwood  furnace,  it  folds  round 
the  end  of  Broad  mountain,  taking  an  anticlinal  form  which  throws  up 
the  ore  in  a  chain  of  elliptical  hills,  where  it  is  dug  at  the  ore  banks 
of  Messrs.  Alexander  and  Diarmid.  In  this  manner  it  winds  round 
the  end  of  all  the  ridges  of  F.  IV.  between  Broad  mountain'  and  Tus- 
seys  mountain,  making  its  south  east  boundary  the  north* west. base  of 
Warrior  ridge,  and  then  occupies  the  valley  of  Shaver's  creek,  and  its 
conlinuation  to  the  north-east,  ranging  also-  to  the  south-west  into 
Hartzlog  and  Woodcock  vallies.  This  wide  belt  embraces  many 
anticlinal  axes,  between  which  1»  the  rocks  of  F.  VI.  and  F.  VII. 
These  spread  out  the  formation  in  many  changes  of  dip,  causing 
chains  of  hills,  in  which  the  fossil  iferous.  ore  crops  out  upon  the  sur- 
face. 

Iron  Ores  in  Sfone  Valley* 

.  About  one  mite  sooth-east  fronh  Mill  creek  furnace,  a  deposit©  of 
ore  occurs  overlying  F.  IV.  on  the  summit  of  Jack's  mountain*  which 
deserved  mention  from  its  peculiar  position.    From  the  ore  diggipg,  a 
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ravine  runs  «p  the  slope  of  the  mountain  towards  the  east,  on  the 
north-west  side  of  which  occurs  a  ridge,  embracing  the  upper  sand- 
stone of  F.  IV.  The  ore  is  on  the  very  edge  of  the  summit  of  the 
mountain,  where  it  has  been  reached  in  a  shaft  ot  some  depth,  which 
terminates  in  a  sandy  clay  containing  the  concretions.  Reflecting 
on  the  circumstances  which  have  given  rise  to  this  deposite,  one  can 
hardly  resist  the  persuasion  that  a  large  bed  of  ore  in  this  situation  is 
rather  improbable,  and  that  its  present  sandy  character  will  not  give 
place  to  a -purer  one,  when  the  mass  shall  be  penetated  deeper. 

The  fossiliferou8  ore  of  F.  V,  merits  much  more  attention,  and  de- 
•serves  a  diligent  examination  by  mining,  on  the  part  of  those  interest- 
ed in  this  valuable  mineral.  Though  only  one  or  two  openings  have 
hitherto  been  made  in  the  bed,  our  efforts  to  trace  it  were  in  some  de- 
gree crowned  with  success,  owing  to  the  useful  clue  afforded  by  a  pre- 
vious investigation  of  the  range  of  the  several  axes  or  lines  of  eleva- 
tion, and  of  the  precise  place  in  the  formation  to  which  the  ore  ap- 
pertains. 

The  lower  shales  of  F.  V.  are  olive  and  yellowish ;  those  adjacent 
to  the  ore  are  of  a  deep  buff  color.  Over  these  are  lajers  of  a  hard 
white  or  greyish-white  sandstone,  breaking  into  rhomboidai  fragments. 
This  rock;  whiGh  is  not  always  present,  is  distinguished  by  it«  abun- 
dance of  fossil  encrini.  Its  thickness  is  less  than  ill  the  Lewistown 
valley,  but  its  fragments  are  more  scattered  at  its  put-crop  at  the 
surface,  in  consequence  of  hs  inferior  hardness.  The  weathered 
pieces  have  a  rotten,  worm-eaten  aspect,  and  a  dirty  yellow  color. — 
This  rock  is  well  known  throughout  the  valley,  and  I  therefore  wish 
to  attract  especial  attention  co  it  as  the  best  guide  I  can  suggest  to  the 
position  of  the  ore.  It  will  be  remembered  that  in  the  Lewistown  val- 
ley a  similar  encrioitic  sandstone  occurs  invariably  just  below  the  ore ; 
here,  on  the  other  hand,  it  seems  to  overHe-  it.  The  reverse  of  this 
order  of  things  prevails,  however^  at  one  of  the  excavations  undertaken 
for  Messrs.  Dorsey  and  Green,  not  far  from  the  passage  of  the  Little 
Juniata  through  Tussey's  mountain,  the  ore  here  seeming  fo  rest  above 
the  sandstone,  as  in  the  Lewistown  valley.  The  ore  has  been  opened 
to  the  north-east  of  Dorsey 's  forge,  in  the  south-west  flank  of  a  hill 
running  parallel  to  Tussey's  mountain,  in  strata  dipping  twenty-five 
degrees  to  the  south-east.  The  bed  is  nearly  eighteen  inches  in  thick- 
ness, and  the  ore  is  of  the  hard  calcareous  variety.  It  shows  the 
usual  rectangular  fracture,  and  is  of  excellent  quality.  The  analysis 
to  be  found  in  Chapter  VI.,  will  show  its  composition. 

Directly  under  the  ore  ties  a  bed  of  olive  colored  slate,  supported  by 
a  massive  stratum  of  hard  encrinitic  sandstone.  Higher  in  the  same 
hill,  the  weathered  fragments  of  the  sandstone  are  abundant.  The 
position  of  the  seam  of  ore  is  not  favorable  to  its  being  easily  excava- 
ted, and  the  narrowness  ef  the  summit  along  which  its  out-crop  lies, 
preventing  a  sufficient  percolation  of  water,  has  caused  the  ore  to 
retain  its  original  compactness  and  calcareous  nature,  even  near  the 
surface  where  usually,  under  more  propitious  circumstances,  the  ore 
is  soft  and  porou* 
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On  the  same  ridge  with  the  above,  between  the  Little  Juniata  and 
the  Pennsylvania  canal,  Messrs,  Dqrsey  and  Green  have  made  three 
or  four  openings,    The  most  important  is  the  one  furthest,  north-east, 
where  the  vein  is  a  foot  thick,  exhibiting  some  variety  in  composition 
and  hardness;  the  hard  calcareous  variety  lies  above,  then  another  less 
hard,  and  a  third  kind  which  is  quite  soft,  apparently  resulting  from 
the  decomposition  of  the  harder  variety,  succeed.     Under   this  seam 
occurs  the  massive  ertcrinitic  sandstone,  occupying  a  different  position 
from  that  which  it  usually  observes  further  to  the  north-east  in  this 
belt.     The  dip  being  steep,  the  most  eligible  mode  of  mining  it  would 
seem  to  be  to  cut  a  tunnel  to  it  from  the  base  of  the  hill.    Dr.  Dorsey  * 
has  excavated  for  the  ore  along  the  base  of  Stone  mountain,  and 
finds  it  of  insufficient  thickness  to  be  valuable*    It  has  been  partially 
opened  on  the  canal,  where  it  is  four  inches-  thick,  dipping  seventy- 
five  degrees  to  the  north-east,  and  separated  from  the  red  shale  in 
the  upper  division  of  the  formation  by  two  hundred  and  twenty-five 
feet  of  olive,  buff  and  other  colored  slates.    It  has  been  opened  else- 
where in  the  same  range,  at  points  where  its  thickness  continues  in- 
considerable. 

Farther  iowards  the  north-east,  the  fossillferous  ore  h3s  been  devel- 
oped by  Messrs.  Alexander  and  Diarmid,  in  a  hill  of  F.  V.,  which 
terminates  near  the  furnace,  and  which  curves  westwardly  and  joins 
another  hill  on  the  opposite  side  of  the  point  of  Broad  mountain-.— 
Where  the  stratum  expands  at  the  junction  oi  these  two  hUis^  the  ore 
.  has  been  opened.  Fragments  of  the  6re  occur  abundantly  pn  the  sur- 
face, but  the  seam  is  not  visible  in  several  little  shafts  which  were  dug 
a  considerable,  time  since.  The  presumption  is,  that  the  bed,  if  reach- 
ed at  all,  proved  too  thin.  At  this  place  the  ore  probably  overlies  the 
buff  shales,  visible  in  the  shafts.  On  a  road  crossing,  the  hill,  and  at 
a  lower  level  than  these  excavations,  the  ore  bed  has  been  opened,  dip- 
ping nearly  to  the  west;  at  one  spot,  where  the  bed  reaches  the  sur- 
face, it  appeared,  when  fairly  developed,  to  be  two  and  a-half  feet 
thick,  though  at  a  place  thirty  feet  from  this,  where  it  lies  under  a 
deeper  cover,  it  is  about  twenty  inches  in  thickness.  The  ore  at  this 
place  is  certainly  of  excellent  quality,  containing  much  of  the  softer 
variety,  near  the  outcrop,  in  consequence  of  the  gentleness' of  the 
dip,  which  does  not  exceed  fifteen  degrees  to  the  west.  The  above 
openings,  constitute  the  only  localities  in  the  valley  where  the  ore 
has  been  dug,  though  we  have  traced  it  in  many  places  on  the  surface, 
where  the  indications  are  favourable,  both  as  to  quantity  and  quality, 
taking  care  in  all  cases  to  direct  the  attention  of  the  owners  of  the 
tracts  to  its  concurrence.  The  localities  will  be  mentioned  in  another 
place. 

The  openings  made  by  Dr..  Dorsey  are  the  only  ones  where  the 
ore  was  detected  along  the  base  of  Jack's  or  Stone  mountain.  The 
anticlinal  axis  of  Broad  mountain  prolonged,  has  caused  two  hills 
which  contain  the  ore.  It  is  only  at  the  junction  of  these  that  the 
pre  has  hitherto  been  opened;  but  as  these  hills  continue  on  both  sides 
of  the  end  of  Broad  mountain,  there  is  no  doubt  that  the  ore  can  be 
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found  m  other  places  on  these  hills  to  the  east  and  north-east  of  the 
present  excavations.  The  southern  hill  terminates  at  the  furnace,  and 
it  is  doubtful  whether  the  ore  continues  thus  far,  the  strata  having 
been  much  cut  away,  by  denudation.  The  range  of  the  northern  hill- 
is  not  easily  traceable. 

The  anticHnal  axis  of  the  spur  of  the  Seven  mountains,  next  north- 
west of  Broad  mountain,  in  entering  the  vallev,  throws  up  a  Mill  of 
F.  'V.,  disclosing  the  ore  near  Mr.  Cornelius  Davis's.  It  continues 
at  the  surface  but  for  a  short  distance.  No  fragments  of  the  ore 
itself  were  discovered,  but  the  encrinitic  sandstone,  and  also  the  olive 
3)ate,  both  indicative  of  it.  are  visible.  The  indications  at  this 
spot  authorize- a  search  for  the  ore.  The  anticlinal  axis  above  men- 
tioned, extends  info  the  limestone  of  Warrior  ridge.  The  next  moun- 
tain spur  on  the  north-west,  which  we  shall  call  the  Bear  Meadow 
mountain,  divides  into  three  ridges,  each  containing  an  anticlinal  axis* 
That  next  the  south  has  elevated  the  ore  which  may  be  seen  a  little 
south  of  Mr.  George  M.  Bell's  saw  mill,  and  which  continues  thence 
about  a  third  of  a  mile  north  of  Ennisville,  and  directly  north  of  Sals- 
burg.  Information  that  it  contained  the  ore,  was  important  to  the 
proprietors  interested,  though  no  particular  localities  were  ,'ound  where 
the  ore  \vas  abundant  on  the  surface;  the  strata  here  dip  to  the  south* 
No  difficulty  need  exist  in  recognizing  the  hill,  as  it  is  well  marked  by 
a  profusion  of  fragments  of  the  encrinitic  sandstone  >  in  a  much 
weather  enten  condition.  No  prominent  hill  is  here  viable  correspon- 
ding to  this,  containing  the  north-west  dipping  strata  of  this  axis. 
The  same  difficulty  occurs  in  tracing  the  ore  hills  related  to  the  mid: 
die  axis  of  the  Bear  Meadow  mountain,  at  lea.3t  none  are  visible  along 
a  section  from  Ennisville  to  StefFy's  tavern.  Crossing  the  rocks  south- 
eastward, however,  a  long  another  line  extending  from  a  group  of 
houses,  three  miles  north-east  of  M'Murtriers  tavern,  we  delect  the  en- 
crinitic sandstone.  At  this  anticlinal  axis,  it  is  very  doubtful,  howev- 
er, whether  the  ore  itself  extends  thus  far*  The  same  axis  is  observed 
in  the  red  and  green  shales  above  the  ore,  in  a  section  made  south  of 
M'Murtrie's  house,  beyond  which  it  ceases.  The  next  axis  of  eleva- 
tion, is  that  of  the  north-western  spur  of  Bear  Meadow  mountain ;  this 
has  uplifted  the  ore  in  a  hill  easily  recognized.  It  is  about  one  mile 
from  Steffy's  tavern,  and  has  a  small  shanty  at  its  northern  base. 
Many  specimens  of  the  ore  were  found  of  a  moderately  good  quality, 
in  an  open  field  belonging  to  Mr.  Steffy,  to  whom  it  was  pointed  out. 
The  same  ore  is  found  on  the  land  of  Mr.  Thomas  Blair,  a  mile  and 
a  half  from  Stefly's,  apparently  in  the  Same  range.  It  is  seen  again 
in  the  same  ridge,  a  fourth  of  a  mile  from  Blair's  on  the  farm  of  Mr. 
Starr,  and  might  readily  be  traced  through  other  farms  along  the  ridge, 
by  observing  carefully  the  indicating  rocks.  Another  ore  ridge  oc- 
curs on  the  north  side  of  Mr.  Jonas  Rudy's  farm,  at  a. little  burial 
ground.  This  probably  unites  with  the  one  above  mentioned,  when 
the  two  hills  continue  as  one,  passing  a  few  yards  south  of  M'Murtrie's 
lavern,  and  dying  out  between  three  and  four  miles'  further  to  the  south* 
'west.    Appearances  ind  cate  that  the  ore  is  not  prolonged  as  far  to 
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th«  south- west,  as  where  our  section  crosses  the  strata,  two  and  a  half 
mites  north-east  of  M'Mur trie's.  A  few  judicious  excavations  would 
determine  this  point. 

The  next  prominent  hill  containing  the  ore,  runs  north  of  Mr.  Jonas 
•Rudy's  farm,  passing  Mr.  William  Johnson's  house,  and  extending  a 
short  distance  south  of  Mr.  M'Mahen's,  four  and  a  half  miles  east  of 
M'Murtrie's.  It  is  traceable  eastward  m  the  form  of  an  anticlinal  hill, 
»to  the  road  leading  from  Steffy's  to  Pinegrove,  where  it  divides,  the 
•northern  spur  passing  through  Mr*  Lighteren's  land,  and  the  southern 
running  immediately  north  of  Mr.  James  Leonard's.  The  axis  itself 
is  prolonged  into  a  short  ridge  of  the  sandstone  F.  IV.  Thioughout 
most  of  this  part  of  the  belt  of  F.  V.  the  ore  may  be  sought  for  with  a 
fair  prospect  of  success.   , 

The  next  ore  hill  commences,  on  Mr.  MamYs  place*  north  of  the 
one  last  mentioned,  his  fields  showing  an  abundance  of  moderately 
good  ore.  The  belt  ranges  along  the  flank  of  a  ridge  of  F.  IV.,  and 
extends  through  Mr.  Robert  Moore's  farm,  and  thence  along  the  flank 
of  Stoney  ridge  through  lands  of  Mr.  Roberts,  the  ore  appearing  in 
the  soil  in  both  places.  This  ore  ridge  is  joined  by  another  ranging 
along  the  north-west  side  of  Stoney  ridge,  the  axes  of  the  two  ridges 
united,  being  visible  in  a  section  from  Dorsey's  forge  to  Petersburg, 
on  the  east  side  of  the  Little  Juniata. 

The  next  exposures  of  the  ore  are  in  some  low  and  indistinct  hills 
connected  with  Round  Knob>  which  rises  north-easiof  the  forge.-— 
The  belt  in  which  the  excavation  here  made  occurs,  is  that  on  the 
worth-west  sicb  of  the  anticlinal  axis  of  Round  Knob,  This  range  of 
ore  extends  with  occasiofta^iaterrnptioiia  along  the  summit  of  a  ridge 
of  the  oncrinitic  sandstone,  which  traverses  Hartzlog  valley,  running 
through  a  farm  belonging  to  Governor  Porter*  and  thence  into  Wood- 
cock, valtey.  The  information  imparted  to  the  -proprietors  of  lands 
•containing  this  valuable  bed  of  ore,  concerning  its  exact  position  and 
ratige,  will  incite  them,  it  i$  hoped,  to  search  for  it  by  actual  excava- 
tions; 

Another  but  unimportant  ^eam  of  ore,  occurs  higher  up  in  the  beds 
of  F.  V.  It  has  already  been  alluded  to,  when  treating  of  the  fcssilif- 
erous  ore  of  the  formation  in  Lewistown  valley,  but  neither  there  nor 
in  Stone  valley  does  it  promise  to  be  of  any  value. 

Iron  Ore  in  the  Limestone  F.  VL 

Attempts  have  oeen  made  to  procure  a  supply  of  ore  from,  the  lime- 
stone belt  at  the  base  of  Warrior  .ridge,  especially  by  Mr.  piarmid.'— • 
The  ore  scattered  on  the  surface,  resembles  somewhat  that  near  the 
top  of  Jack's  mountain..  Some  specimens  procured  from  a  shaft, 
seventy  feet  deep,  sunk  through  sand  and  clay,  were  tolerably  good ; 
but  neither  the  structure  of  the  ridgft,  nor  the  nature  of  the  overlying 
soil,  warrant  high  expectations  0f  our  finding  here  a  useful  deposite  of 
good  ore.  On  the  same  ridge,  not  far  from  Couch's  forge,  fragments 
of  ore  of ,  small  size  are  abundant  on  the  surface,  and  several  shafts 
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were  at  one  time  dug  on  a  farm  belonging  to  Mrs.  M'Gill,  bat  without 
success.  The  promise  of  a  depoeite  of  ore  of  any  magnitude  in  this 
belt  of  limestone  F.  VI.  is  by  no  means  encouraging. 

Clay* 

In  addition  to  the  ore  on  Diarmid's  place,  there  is  a  stratum  of 
white  clay,  which,  according  to  experiments,  seems  to  answer  for  the 
manufacture  of  fire-brick  and  crucibles.  Specimens  were  presented 
to  the  State  cabinet  by  Mr.  JDiarmid.  It  lies  in  a  ravine  running 
transversely  to  the  course  of  Warrior  ridge.  Its  cover  is  chiefly 
sand,  derived  from  the  disintegration  of  the  sandstone  F.  VIL 


Section  IV* 

Of  the  belt  o] country  tying  south-west  of  the  Juniata,  and  between 
Jack's  mountain,  and  Tussetfs  mountain. 

The  next  district  to  be  described  is  the  prolongation  of  the  wide  belt 
of  the  formations  which  terminate  in  Stone  valley.  By  the  interposi- 
tion of  Sideling  hill  and  Terrace  mountain,  which  terminate  together 
in  a  high  synclinal  knob  on  the  south-west  side  of  the  Juniata,  the 
general  belt  before  us  is  divided  into  three- parallel  lesser  Tallies, 
known  as  Hare's  valley,  Trough  Creek  valley,  and  Woodcock  valley. 
One  principal  synclinal  axis,-  traversing  the  middle  of  these,  or  the 
valley  of  Trough  creek,  the  same  formations  rise  to  the  surface  in 
the  two  opposite  vallies  of  the  belt ;  that  is  to  say,  m  Hare's  and 
Woodcock  vallies,  the  same  rocks  dipping  to  the  north-west  in  the 
former,  which  incline  to  the  south-east  in  the  latter.  The  geology 
of  these  two  exterior  vallies  is  therefore  very  similar,  while  their 
general  structure  is  remarkably  simple.  That  of  Trough  creek,  on 
the  other  hand,  is  more  diversified,  and  becomes  highly  interesting 
when  we  enter  the  Broad  Top  coal  basin,  which  occupies  its  centre. 
After  devoting  a  few  remarks  to  Hare's  and  Woodcock  vallies,  I  shall 
proceed  to  describe  Trough  creek  valley,  and  a  portion  of  its  coal 
field. 

Hare's  Valley. 

The  above  name  is  given  to  the  narrow  belt  included  between  Side- 
ling hill  and  Jack's  mountain,  ending  at  the  Three  Springs.  Its 
features  are  remarkably  simple  and  regular.    Sideling  bill  bounding 
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it  on  the  W.  N.  W.  is  a  straight  ridge  of  even  summit,  the  outline  of 
which,  for  many  miles  from  (he  Jurriata,  is  scarcely  varied  by  a  de- 
pression. Its  eastern  side  is  usually  steep,  consisting  of  the  red  argil- 
laceous sandstone  F.  IX.  for  a  considerable  height.  The  summit  and 
north-western  slope,  are  formed  of  the  harder  grey  sandstone,  F.  X. 
Clear  ridge  consisting  of  the  slate,  F.  VIII.,  extends  continuously  ' 
through  the  valley.  Its  north-west  side  from  the  base  half  way  up,  is 
occupied  by  the  lower  beds  of  F,  IX.,  F.  VIII.  spreading  from  this 
margin  to  the  base  of  Rocky  ridge,  which  is  composed  of  the  fossi- 
liferous  sandstone  F.  VII.  The  tittle  valley  between  Rocky  ridge  and 
the  base  of  Jack's  mountain  includes  the  limestone  F.  VI.,  and  the 
red  and  variegated  shale*  F.  V.  The  limestone  F.  VI.  is  quarried  in 
a  few  places;  and  it  may  be  useful  to  offer  a  few  hints  at  present,  re* 
specting  the  position  of  the  purer  varieties  of  the  rock.  At  a  quarry 
about  one  hundred  feet  from  the  east  base  of  Rocky  ridge,  and  near 
Mr*  Humphrey  Chilcoat,'s,  the  beds  exposed,  are  rather  siliceous  and 
abound  in  fossils.  The  rock  exhaults.a  foetid  odour  when  struck. 
One  bed  here  is  of  a  purer  quality.  These  layers  occur  near  the  base 
of  the  sandstone  F.  VII.,  the  purer  portions  of  the  limestones  lying 
from  twenty  to  fifty  feet  further  east  from  the  base  of  Rocky  ridge. 

Another  quarry  owned  by  Mr.  Jacob  Crotsley,  about  five  miles 
south-west  from  Chilcoat's,  holds  the  same  position  and  displays  nearly 
the  same  layers.  In  the  neighborhood  of  the  present  quarries,  the 
underlying  layers,  it  is  true,  could  not  be  readily  reached,  but  between 
Chilcoai's  and  Crotslcy's,  spots  could  be  selected  where  they  would 
be  accessible- 

I\  V.  and  Iron  Ore* 

N.o  °*e  »s  observable  inany  part  of  the  belt  of  red  shale  F*  V.  until 
we  approach  the  end  of  Jack's  mountain,  where  two  hills  containing 
the  fossil il'erous  ore  arise.  That  towards  the  north-west,  is  crossed  by 
fhe  road  leading  from  Three  Springs  to  Bell's  furnace. 

'i'he  limestone  layers  of  F.  V.,  were  only  found  in  one  locality, 
which  is  in  the  neigborhood  of  Three  Spring  creek,  where  they  are 
fully  developed  ;  some  of  them  consist  of  good  limestone  adapted  to 
making  lime ;  others  have  the  siliceous  character  usual  in  these  beds*  . 

Formation  VIII. 

Layers  of  a.  blue  calcareous  sandstone  passing  into  a  siliceous 
limestone,  occasionally  fossiliierous,  occur  in  the  lower  portion  of  F. 
VIIL,  on  the  Juniata.  This  seems  to  be  the  representative  of  the 
cement  layers,  found  in  other  belts  of  the  formation.  A  similar  bluish 
.calcareous  rock,  too  impure,  however,  to  furnish  lime,  may  be  seen 
on  Mr*  Crotsley 's  farm,  between  his  bouse  and  Rocky  ridge* 
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If  otdtock  Valley. 

In  giving  &  sketch  of  Woodcock  valley,  I  shall  embrace  the  whole 
district  included  between  Terrace  mountain  on  the  east,  and  Tussey's* 
mountain  on  the  west.    That  portion  of  this  belt  lying  between  Ter- 
race n»ountain  and  Warrior  ridge,  is  traversed  by  four  distinct  ridges,, 
consisting  chiefly  of  the  slate  P.  V11I.    These  form  a  line  of  bold, 
bluffs  on  the  south  side  of  the  Juniata,  a  little  below  Huntingdon. 
The  nearest  Terrace  mountain  is  called  Aliegripus  ridge.     Its  sum- 
mit is  broad  and  undulating,  embracing  sometimes  three  minor  sum- 
mits.   The  beds  composing  the  alternations  of  F.  VIIL  and  F.  IX,, 
appear  on  the  E.  S,  E.  side  of  the  main  summit.    The  Raystown 
branch  of  the  Juniata,  generally  flows  between  it  and  Terrace  mouu- 
tain,  winding  circuitously  from  b&se  to  base.     Aliegripus  ridge  is  ** 
regular  range,  traceable  parallel  with  the  mountain,  to  a  point  south* 
west  of  Hopewell  furnace.     Another  slate  ridge  of  F.  VIIL,  hav- 
ing no  name,  lies  north-west  ,of  Aliegripus  fidge.    This  is  succeeded 
by  Pine  ridge.     The  fourth  ridge,  also  appearing  at  the  Juniata,  range* 
immediately  south-east  of  Warrior  ridge.    It  is  obliterated  occasion- 
ally for  two  or  three  miles  by  denundation. 

Warrior  ridge  has  been  alluded  to  before.  At  M'Connelsbnrg,  five 
miles  from  Huntingdon,  it  comprises  two  summits;  but  traced  further 
to  the  south-east,  it  becomes  a  single  ridge,  consisting  every  where  of 
the  sandstone  F.  VII,  In  the  valley  between  Warrior  fidge  and  Tus* 
sey'*  mountain,  the  limestone  F,  VI.,  immediately  at  the  base  of  the 
ridge,  is  succeeded  by  low  hills  of  the  coloured  shales  of  F.  V.,  the 
ore  bearing  portion  of  the  formation  lying  adjacent  to  the  foot  of  the 
mountain.  These  low  hills  result  from  a  series  of  minor  undulations 
in  the  strata,  derived  from  the  axes  of  elevation,  existing  towards  the 
north-east.  They  are  apparent  opposite  M'Connelsburg,  and  also  in 
a  section  made  at  Mr.  Matthew  Garner's,  twelve  miles  from  Hunting- 
don ;  but  they  disappear  before  we  reach  the  ore  diggings  of  the* 
Trough  creek  furnace. 

Iron  Ore  F.  V. 

The  fossiliferous  iron  ore  lies  in  a  ridge  containing  the  encrinitic 
sandstone  which  traverses  Hartzlog  valley,  and  is  prolonged  a  short 
distance  into  Woodcock  valley,  passing  through  a  series  of  farms,  one 
of  which  is  the  property  of  Governor  Porter.  Further  towards  the 
south-wesi,  the  ore  appears  near  the  base  of  Tussey's  mountain,  but 
does  not  occupy  a  distinct  ridge.  .  It  is  found  at  the  foot  of  the  moun- 
tain, on  the  Toad  leading  from  Mr.  Matthew  Garner's,  immediately 
north-west  of  the  last  house.  Specimens  of  the  ore — not  such,  how- 
ever, as  to  enable  us  to  judge  of  its  thickness  or  quality— occur  upon 
the  surface. 

The  fossiliferous  ore  has  been  opened  to  some  extent  by  Mi.  Savage, 
for  his  furnace,  about  ,a  third  of  a  mile  north-west  of  the  Bedford  road, 
and  between  fourteen  and  fifteen  miles  from  Huntingdon.    These  dig- 
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^gingd  were  prosecuted  for  about  four  years.  The  principal  band 
varies  from  twenty  to  twenty-five  inches  in  thickness.  The  encrintic 
vsandstomvof  &  spongy  and  porous  structure  at  its  outcrop,  overlie* 
the  ore,  supporting  in  turn  beds  of  yellowish  slate.  The  strata  here 
<lip  about  forty-five  degrees  to  the  E.  S.  E.  This  ore,  though  belong- 
ing to  the  same  belt  of  F.  V.,  differs  slightly  in  its  aspect  from  that  of 
Montour's  ridge,  being,  on  the  whole,  more  laminated  and  more  highly 
fossiMferous,  and  probably,  at  the  same  depth,  somewhat  harder. 

The  next  place  in  which-  the  ore  is  developed  to  any  considerable 
-extent,  is  at  the  openings  which  supply  Hopewell  furnace.  These  are 
situated  several  miles  to  the  south-west  of  the  former.  Two  distinct 
*eams  of  the  ore,  separated  by  eight  feet  of  slate,  are  stated  to  occur 
here— one  consisting  of  the  ordinary  kind,  the  other  of  the  hard, 
calcareous  variety.  The  thickness  of  each  was  stated  to  bo  two  feeU 
Owing  to  the  want  of  time,  consequent  upon  the  lateness  of  the  sea- 
son*, the  mine  was  not  explored.  The  ridge  containing  these  excava- 
tions, 8 weeps  round  a  knob  of  Tussey's  mountain,  and  exposes  the  ore 
ir  another  place,  where-  k  has  also  been  developed  for  Hopewell  fur- 
nace-—one  bed  only  having  been  found,  however.  By  entering  it  at 
the  end  of  the  ridge,  a  breast  of  ore*  nearly  eighty  feet  from  the  drift 
to  the  outcrop,  is  made  accessible. 

The  same  ore  occurs  in  two  ridges  between  the  Fast  mine  and  that 
portion  of  Tussey's  mountain  through  which  the  road  passed  into 
Morrison's  Cove.  Hopewell  furnace  has,  for  some  time  past;  been 
supplied  almost  exclusively  with*  this  ore. 

Trmgk  Creek  and  Plank  Vtibin  Valtiesr  and  Broad  Top  Mountain. 

'*  The  next  belt  to  be  considered,  lies  between  Terrace  mountain  and 
Sideling  hill,  and  embraces  the  four  uppermost  formations  of  one  low- 
er secondary  series.  The  first  of  these,  the  grey  sandstone  and  con- 
glomerate F.  X.  forms  the  bounding  mountains  above  named.  The 
soft  argillaceous  shale,  F.  XI.,  occupies  the  general  valley  between 
these  ridges,  surrounding  on  ev«ry  side  the  elevated  table  land  of 
Broad  Top  mountain,  filling  Trough  creefc,  Plank  Cabin,  Wells  and 
Ground  Hog  vallies*  and  the  little  valley  tying  between  Broad  Top 
and  Terrace  mountains.  Broad  Top  mountain,  comprising  F.  XII* 
and  the  overlying  coal  measures,  rises  in  the  middle  of  this  basin  of 
the  red  shale  in  the  form  of  an  elevated  plateau. 

The  sandstone  F.  X.,  forming  the  surrounding  mountains,  is  finely 
exposed  in  the  gap  by  which  Trough  creek  finds  a  passage  through 
Terrace  mountain  at  Savage's  forge.  The  strata,  which  at  this  place; 
have  a  gentle  dip,  do  not  exhibit  much  diversity  of  character.  The 
lower  beds  alternating  with  ther  upper  red  layers  of  F.  IX.  consists  of  a 
coarse  grey  and  yellowish  sandstone,  of  somewhat  angillaceous  tex- 
ture, conspicuous,  like  most  other  portions  of  the  formation,  for  its* 
amount  ofyir&e  heddmg.  Overlying  this  is  a  stratum  of  buff  colored 
slate,  supporting  beds  of  rather  coarse  micaceous  sandstone,  of  vari- 
ous tints,  greenish,  grey  and  white.    Still  higher  in  the  series  are 
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massive  quartzose,  white  sandstones,  stained  superfically  by  iron. 
*  Nearly  all  ihe  rocks  of  F.  X.  are  more  or  less  ferruginous,  containing 
many  specks  and  blotches  of  the  peroxide  of  iron,  from  which  certain 
dcposites  oi  ore  may  have  been  derived  by  filtration.  In  these  sand- 
stones we  occasionally  find  small  plates  or  patches  of  genuine  coal, 
rarely  of  greater  superficial  extent  than  the  area  of  a  single  flattened 
stem  or  leaf  of  some  fossilized  plant.  We  also  met  with  a  little  black 
slate.  Ascending  towards  the  contact  of  F.  XI.,  the  sandstone  once 
more  becomes  yellowish  and  argillaceous,  and  is  surmounted  by  the 
red  and  greenish  shales  of  F.  XI.,  with  which  these  upper  beds  alter- 
nate. In  these  alternations  lies  an  important  bed  of  iron  orey  to  which* 
I  shall  presently  recur. 

Red  and  greenish  shales  and  argillaceous  sandstones  of  the  same 
colors,  occupy  the  valliesof  F.  XII.  already  mentioned.  Among  the 
lower  layers  of  the  formation,  we  encounter  an  interesting  band  of 
limestone,  found  in  Trough  creek,  Plank  Cabin,  and  several  of  the 
other  red  shale  vallies.  This  is  probably  the  equivalent  of  the  lime- 
stone, which  occupies  a  corresponding  position  in  F.  XL,  in  the  Alle- 
gheny mountain  and  other  ridges  bordering  the  bituminous  coal  basins 
of  Somerset  and  Cambria  counties,  and  which  extend  thence  into 
Maryland  and  Virginia. 

Formations  X1I<  and  XIII.  will  be  described  when  treating  of  the 
geology  of  Broad  Top  mountain. 

Physical  features  of  (he  Region. 

Commencing  with  the  knob  of  Terrace  mountain,  which  terminates 
the  synclinal  valley,  in  a  remarkably  symetrical  mountain,  jutting 
boldly  forward  to  the  margin  of  the  Juniata,  the  encircling  belt  of  • 
mountains  hero  divides,  and  forms  on  the  north-west  Terrace  moun- 
tain proper,  and  on  tho  southeast  Sideling  hill  enclosing  an  elevated 
basin-formed  valley  of  the  red  shale,  sloping  with  remarkable  regula- 
rity from  this  extremity  toward  the  base  of  Broad  Top.  Sideling  hill 
running  east  of  Chilcoatstown,  bounds  Well's  valley  on  the  east, 
while  W  ray's  hill  rising  at  De  Forest's,  three  miles  from  Chilcoats- 
town, bounds  the  same  valley  on  the  west.  After  extending  south  some  • 
miles,  this  latter  ridge  curves  rapidly  backwards  for  some  distance, 
when  it  again  resumes  its  south-west  direction,  until  it  unites  with 
Broad  Top,  to  enclose  the  coal  region.  Opposite  the  curve,  Harbour 
mountain  commences,  consisting  of  the  sandstone  F.  V.,  elevated  by  an 
anticlinal  axis.  It  separates  Well's  valley  from  another  valley  of  the 
red  shale  F.  XI.,  lying  west  of  it,  known  as  Ground  Hog  valley. 
Harbour  mountain,  dividing  into  two  ridges,  the  eastern  one  curves 
eastward  and  unites  with  Sideling  hill,  thus  shutting  in  Well's  valley; 
the  western  one  bending  elliptically  round  the  coal  region  to  join  Ter- 
race mountain.  This  last  named  liqVe  ranges  about  south-west;  trac- 
ing tt  along  Trough  creek  valley,  its  southeast  side  slopes  less  and 
less  until  within  eight  miles  of  Savage's  furnace,  where  the  ascent 
from  the  valley  to  the  summit  is  not  more  than  five  or  seven  de- 
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•grees.  There  id  a  remarkable  projection  in  the  mountain  on  the 
south-west  side  of  Norm's  notch:  that  section  of  the  ridge  being 
heaved  to  the  west.  Something  of  the  same  feature  is  perceptible  at 
Trough  creek  gap,  to  which  points  the  axes  disturbing  the  coal  basin, 
are  distinctly  traceable.  The  mountain  from  Trough  creek  gap  to  its 
junction  at  Harbour  or  Cross  mountain,  Is  extremely  regular.  The 
interval  between  the  two  ridges,  is  occupied  by  Broad  Top  mountain 
and  its  coal  basin,  the  topographical  features  of  which  we  shall  now 
briefly  sketch.  In  order  to  do  this  intelligibly,  we  must  trace  the  po- 
sition of  its  axes  of  elevation. 

Bsoad  Top  Mouhtain.— .F.  XIL,imd  Coal  Measures. 

The  north-east  extremity  of  the  coal  basis  terminates  in  a  series  of 
spurs,  formed  by  several  anticlinal  and  synclinal  axes*  The  portion 
of  the  coal  field  lying  towards  the  south-west,  not  hating  been  yet 
explored  by  us,  we  cannot  trace  with  precision  the  prolongation  of 
these  axes,  in  that  direction.  Broad  Top  mountain  throws  out  no 
less  than  four  spurs  into  Plank  Cabin  and  Trough  creek  valiies. 
The  first,  and  most  eastern  of  these,  is  Shirley's  knob,  or  its  con- 
tinuation :  the  second  is  Sound  knob,  one  of  che  highest :  the  third 
is  called  Broad  Top:  and  the  fourth  lying  nearest  Terrace  mountain, 
has  no  distinctive  name,  but  Broad  Top.  Another  knob  called  Round 
Top,  rising  directly  at  the  furnace,  is  situated  apparently  in  a  Hne 
between  the  last  mentioned  spurs-  Shirley's  knob,  and  its  continua- 
tion, is  of  synclinal  structure,- and  this  axis  prolonged  north-eastward, 
is  the  axis  of  Trough  creak  valley*  South-westward  it  passes  through 
the  centre  of  Rocky  ridge,. which  is  composed  of  two  ridges,  or  at  all 
events,  may  be  described  as  having  two  summits,  between  which  lies 
Savage's  coal  seam,  the  lowest  bed  in  the  series.  After  passing 
through  Rocky  ridge,  which,  properly  speaking,  terminates  two  or 
three  miles  south* west  of  Savage's  coal  mine,  in  a  high  conspicuous 
knob ;  this  trough,  or  synclinal  axis,  cresses  the  little  valley  of  F. 
XI.,  near  Mr.  Samuel. M'Leun's,  and  enters  the  knob  there  known  as 
Broad  Top,  beyond  which. we  have  not. pursued  it.  The  next  spur  or 
knob,  called  Round  knob,  from  its  nearly  circular,  level  summit,  con* 
stitutes  the  second  lesser  basin,  formed  by  the  synclinal  axis,  which, 
leaving  it,  enters  another  k cob  opposite  to  it,  called  Grave  rrountain, 
frim  whence  it  ranges  through  the  coal  region.  The  anticlinal  axis 
interposed  between  these  two  synclinal  ones,  passes  between  Rocky 
ridgo  and  Round  knob,  crosses  the  little  valley  near  M'Lean's,  and 
extends  thence  between  Broad  Top  and  Grave  mountains,  white  in 
the  opposite  direction,  it  can  scarcely  be  traced  to  Trough  creek. 

The  third  spur,  otherwise  called  Broad  Top,  contains  the  third 
synelinal  axis,  giving  it  therefore  a  basin-tike  structure.  The  second 
anticlinial  axis,  included  between  this  last  and  Round  knob,  elevates 
P.  XL  in  Plank  Cabin  valley.  The  next  spur  towards  the  west,  con- 
tains the  fourth  synclinal  axis,  which  either  enters  Round  Top  at  the 
fiirnace,  or  passes-  to  the  west  of  it,  leaving  it  as  a  hill  of  elevation, 
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thrown  up  by  the  third  anticlinal  axis,  prolonged  from  between  the 
third  and  fourth  spurs.  Most  of  these  axes  expire  at  Trough  creek, 
thus  spreading,  in  nearly  horizontal  position,  the  sandstone  P.  X.  over 
a  wide  tract  at  the  upper  end  of  the  valley,  denominated  the  Barren*- 
Trough  creek  forms  a  natural  boundary  between  this  sandstone  and 
the  overlying  red  shale  P.  XL  Besides  the  axes  already  mentioned,, 
there  is  a  synclinal  axis  in  W ray's  bill,  and  an  anticlinal  axis  between 
this  and  Rocky  ridge.  W ray's  hill  may  be  considered,  geologically, 
as  commencing  at  De  Forest's,  three  miles  south-west  of  Cbilcoats* 
town,  though  it  is  continued  by  short  aud  low  knobs  along  the  east 
flank  of  Rocky  ridge  and  Shirley's  knob.  Further  to  the  south- 
west, it  acquires  two  summits  uttdef  the  title  of  Rocky  ridge.  The 
western  ore  widens  beyond  the  end  of  Rocky  ridge,  and  contains  not 
only  the  synclinal  axis,  but  an  anticlinal  one.  Whether  this  latter  tra- 
verses Wray's  hill  inio  the  Harbour  mountain  is,  at  present,  uncertain. 
Thus,  at  the  north-east  end  of  the  eoal  region,  we  have  in  all,  five 
basins  in  the  strata,  and  four  interposed  anticlinal  axes ;  an  accurate 
knowledge  of  the  position  of  which  becomes  of  the  utmost  practical 
importance  to  envelope  the  coal  seams  of  this  richly  supplied  region. 
These  axes  of  elevation  give  to  the  surface  of  the  general  coal  field 
of  Broad  Top  an  undulating  outline,  which  has  been  rendered  more 
irregular  by  the  operation  of  great  floods,  cutting  the  flanks  of  this 
elevated  table  land  into  numerous  deep  raviaes.  The  tangled  thicket* 
of  laurel  with  which  these  are  filled*  and  the  fewness  of  good  expo* 
sures  of  the  strata,  render  the  accurate  exploration  of  this  region  & 
work  of  time  ami  patience,  and  the  late  period  of  the  season  at  which 
it  was  entered  on,  prevented  our  completing  its  investigation.  Towards 
its  south-west  end,  the  structure  of  the  region  becomes  somewhat 
easier  to  recognize,  the  exposures  of  the  rocks  furnishing  more  ample 
data.  Another  season,  it-  is  believed,  will  place  us  in  possession  of 
full  information  respecting  the  number,  relative  position,  and  range  of 
the  several  coal  seams  and  beds  of  iron  ore,  some  details  respecting 
which,  £  shall  presently  return  to. 

directing  our  attention  first  to  the  resources  of  the  surrounding  red 
shale  vallies,  let  us  allude  to  the  limestone  and  ire©  oce  which  belong. 
to  the  bottom  of  F.  XL 

Limestme* 

A  bed  of  greyish  or  clouded  white  limestone,  occurs  near  the  alter- 
nation of  F.  XL,  and  the  subjacent  sandstone.  This  rock  is  some- 
what siliceous,  and  probably  quite  mag nesian,  burning  with  difficulty 
into  lime,  tt  is  also  slightly  foetid,  and  breaks,  by  exposure,  into 
conchoidal  fragments.  In  some  localities  it  is  purer,  and  has  a 
smoother  grain.  This  band  of  greyish  limestone  is  from  two  to  three 
feet  thick,  (t  has  been  opened  on  Little  Trough  creek,  where  h  is 
nearly  horizontal.  Above  this  bed,  lies  a  reddish  limestone,  about 
the  same  thickness,  supporting  a  red  shale,  which  is  decidedly  cal- 
careous.   These  red  and  grey  hneatones  are  evidently  equivalent  to 
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those  which  occupy  a  similar  position  in  the  series,  west  of  the,  Alle- 
gheny mountain.  A  variety*  having  a  finer  grain,  is  found  on  Mr. 
Adam  Lovel's  farm.  Here  the  rock  is. smooth,  and  has  a  cherty 
lustre ;  it  makes  a  dark  lime.  The  belt  continues  north,  along  the 
edge  of  the  Barrens,  through  several  farms;  the  layers  being  well 
exposed.  Another  belt  should  extend  along  the  base  of  Sideling  Hill,, 
where  hitherto  it  has  not  been  sought  for ;  the  limestone  following. 
Little  Trough  creek  to  Its  junction  with  Big  Trough  creekr  ranges  near 
to  this  stream  through  Plank  Cabin  valley,  A  short  distance  from 
the  furnace  it  is  again  quarried,  is  about  three  feet  thick,  and  overlaid 
by  calcareous  red  shale ;  it  has,  been  employed  as  a  flux  in  the  Trough 
Creek  furnace.  This  belt  should  range  through  Little  valley,  be- 
tween Terrace  Mountain  and  Broad  Top,  near  the  base  of  the  former. 
It  is  exposed  on  the  road  to  Stoneeiown;.  it  is  visible  at  several  points- 
in 'Well's  valley. 

Iran  Ore. 

There  is  a*  massive  variety  of  iron  ore,  which  has  been  opened  to- 
some  extent,  near  the  Trough  Creek  furnace,  and  also  in  the  vicinity 
of  Hopewell  furnace ;  it  occupies  a  position  at  the  very  base  of  the* 
red  shale,  at  its  contacUwith  the  underlying  sandstone  of  F.  X.  ,  Oc- 
curring in  the-  gently  inclined  plane  at  the  base  of  the  mountain,  this 
seam  of  ore  might  be  naturally  supposed  to  resttlt  from  the  percolation 
of  water  through  the  ferruginous  sandstone  of  the  mountain,  but  we 
hesitate  in  adopting  this  conclusion,  when  we  reflect  on  the  position  of 
the  ore  at  Hopewell  furnace,  where  ife  appears  to  exist  as  a  regularly 
interslratkfied  bed  between  the  rocks,  much  in  the  same  manner  as  we 
rind  the  fossiliferous  eve  in  F.  V.  The  excavations  attached  to 
Trough  Creek  fowiace,  are  situated  at  the  base  of  Terrace  mountain, 
about  one  mile  from  the  forge.  The  ore  lies  in  lumps  closely  bedded 
together,  suggesting,  by  the  regularity  of  their  position,  and  by  the 
absence  of  much  interposed  earth,  that  they  belong  to  the  outcrop  of 
a  continuous  bed.  ft  exists  in  about  five  different  varieties,,  several  of 
which  are  very  compad  forms  of  the  ordinary  brown  iron  ore* 
When  smelted  by  itself,,  it  is  stated  to  produce  a  highly  coldshort 
metal.  The  analyses  to  be  found  in  chapter  VI.,  will  exhibit  its- 
chemical  nature.    •  '  , 

The  same  ore  is  opened  near  Hopewell  furnace,  on  both  sides  of 
the  gap  in  Terrace  mountain.  The  excavations  on  the  north-easter© 
open  to  the  day,  but  on  the  south-west  side  of  the  gap,  the  ore  has 
heen  reached  by  a  regular  tunnel,  ninety  yards  in  length,  intercepting 
the  vein  ninety  feet  below  its  outcrop,  on«  the  slope  on  the  mountain. 
Ah  air  shaft  extending  up  the  vein,  from  the  tunnel  to  the.  surface,, 
exposes  it,  vauying  in  thickness  from  twenty  inches  to  three  feet. 
Galleries  or  drifts  have  been  made  in-  both  directions  from  the  tunnel,, 
but  tho  seam  of  ore  diminishes  in  thickness,  and  threatens- to  thin  out. 
A  shaft  has  been  subsequently  sunk,  reaching  the  vein  at  a  point 
forty  feet  below   the  level  of  the  tunnel,  where  it  retains  the  same 
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thtekness  as  above.  It  lies  immediately  at  the  contact  of  the  sand* 
stone  with  F.  XI.  It  is  interstratified  with  more  or  less  clay.  The 
ore  here  is  of  three  kinds,  the  most  abundant  being  brown,  brittle,  and 
of  a  smooth  jasper)  fracture,  resembling  closely  one  of  the  varieties  at 
Trough  creek.  This  species  is  said  to  make  good  iron,  and  to  yield 
fifty  per  entity  which  certainly  seems  to  be  a  large  amount.  Tbe 
second  variety  is  of  a  more  yellow  aspect  and  slaty  structure.  Tbe 
ore  in  tbe  open  diggings,  on  the  opposite  side  of  the  gap,  occurs  also 
between  the  sandstone  and  red  shale.  The  contour  of  the  hill  side, 
at  this  place,  is  such  as  not  to  imply  an  origin  from  infiltration.;  the 
ore  appearing  rather  to  be  the  outcrop  of  a  regular  vein.  The  ad- 
joining red  shale  t>ccurs  in  thick  layers,  which  are  soft  and  friable, 
and  sometimes  of  a  bright  red  hue,  immediately  contiguous  to  the  ore. 
Near  the  margin  of  the  deposite,  thin  layers  of  a  sandy  ore  are  inter- 
stratified with  the  red  siliceous  shale  or  sandstone,  and  approaching 
the  vein,  the  red  shale  is  disintegrated,  passing  to  a  sandy  clay. 
Towards  the  middle  of  the  deposite,  the  ore  is  both  sandy  and  argil- 
laceous. The  principal  mine  is  about  100  yards  in  length,  and  open 
to  the  day.  The  coarse  yellowish  wliite  sandstone,  F.  X.,  forms  one 
side  of  the  deposite  from  which  the  ore  has  been  removed.  This 
bright  red  clay  included  among  the  ore,  answers  as  a  substitute  for 
paint 

Iron  Ore  between  F.  XL  and  F.  XII. 

In  the  alternating  beds  at  the  junction  of  F.  XL  and  F.  XIL,  we 
meet  with  fragments  of  ore  of  a  light  chesnut  brown  color,  similar  to 
one  of  the  varieties  found  in  F.  V.  It  would  seem  to  be  neither  rich 
nor  abundant.  This  ore  is  visible  at  the  north-east  end  of  Wray's 
hill,  which  is  composed  of  these  alternating  rocks;  and  it  occurs  also 
in  several  other  positions,  easily  traced  by  attending  to  the  stratifica- 
tion, and  the  range  of  the  axes  previously  mentioned. 

Broad  Top  Graf  Region. 

4 

Tbe  sandstone,  F.  Xll.,  which  immediately  underlies  the  coal  mea- 
sures of  Broad  Top,  possesses  fit  tie  of  tbe  conglomerate  character 
which  distinguishes  it  where  it  borders  most  of  the  other  coal  fields  of 
the  State,  both  in  the  anthracite  and  bituminous  -  regions.  It  is 
hence  not  readily  distinguished,  in  all  cases,  from  some  of  the  sand- 
stones included  between  the  coal,  though  a  careful  observer  will  find 
but  little  difficulty.  The  overlying  coal  measures  appear  not  to  be 
extensively  developed,  until  we  reach  the  central  and  south-western 
portions  pf  the  basin.  After  devoting  a  general,  but  tolerably  minute 
-examination,  to  be  renewed  hereafter,  to  the  several  spurs  projecting 
into  Plank  Cabin  vatley,  ve  have  reached  the  conclusion  that  none  of 
-these  synclinal  axes,  but  Rocky  ridge,  contains  any  coal.  The  seam 
on  Rocky  ridge  terminates  about  one-fourth  of  a  mile  south-west  of 
the  gap  at  Trough  creek,  the  sandstones  of  F.  XII.  occupying,  after* 
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wards,  the  whole  summit.    It  does  not  apparently  prolong  itself  into 
Shirley's  knob,  the  peculiar   form  of  which  seems  to   preclude   its  ' 
existence  there.    The  sandstone,  P.  XIL,  occupies  this  hill  from  the 
creek  to  the  summit  of  the  knob.    We  shall  allude  in  another  place 
to  the  range  of  the  coal  seam  through   Rocky   ridge.    As   the  red 
shale,  F.  XL,  extends  far  up  the  (lank  of  Round  knob,,  there-  is  but 
.little  possibility  of  a  coal  seam  in  this  spur;  and  the  occurrence  of 
the  same  stratum,  nearly  on  the  summit  of  the  Grave  mountain,  in 
the  same  bearing  as  Round  knob,  is  a  further  corroboration  of  this 
opinion.     For  a  similar  reason,  the  existence  ofa  coal  seam  in  either 
of  the  other  two  spurs  of  Broad  Top,  which  extends  into  Plank  Cabin 
▼alley,  i3  somewhat  doubtful ;  but  this  point  will  be  definitely  settled 
during  the  coming  season.    On  Round  Top,  near  the  furnace,  no  bed ' 
of  workable  coal,  we  conceive,  can  occur.    The  alternating  beds  at 
the  passage  of  F.  XI.  into  F.  XII.,  may  be  observed  in  a  knoll  on 
Trough    creek,  opposite  to  De  Forest's,  which  is  a  continuation  of 
W  ray's  hill.    These  consist  of  yellowish  and  greenish  sandstones,. red 
shales,  and  again  of  layers  of  a  fine  .grained,  very  argillaceous-  green 
sandstone,  making  admirable  whetstones;  these  beds  indeed  furnish, 
whetstones  in  many  places  surrounding  the  coal  region.  Underlying  the 
coal  seam  at  Savage's  mine,  there  is  a  stratum  prominently  exposed  oa 
the  west  side  of  the  ridge,  ofa  hard  and  massive,  but  finegrained  white 
sandstone,  speckled  with  mica.    The  angular  fragments  of  this' rock 
enable  us  easily  to  trace  it  through  Rocky  ridge.    It  is  again  seen  a 
mile  and  a-half  south  of  Savage's  mine,  on  the  eastern  ridge,  sup- 
ported by  a  brownish  grey  sandstone.    Below  the  latter  are  massive 
beds  of  a  white  sandstone,  composed  of  granular  milky  quartz.     Pur* 
suing  F.  XII.  along  Rocky  ridge,  the  upper  sandstone  maintains  its 
character,  while  the  lower  bed  becomes  coarse — containing  grained 
white  quartz  pebbels  of  the  size  of  a  grain  of  pepper,  showing  thus  an 
approximation  to  the  conglomerate  type  of  the  formation. 

Where  Trough  creek  rushes  between  Rocky  ridge  and  Wr,ay's  hill, 
two  and  a-half  miles  south-west  of  De  Forest's,  is  a  high  escarpment 
of  sandstone,  called  the  Raven  Rock*  The  best  exposed  strata  here 
underlie  all  of  those  above  described,  and  consist  of  grey,  whitish,  and  ' 
brownish  hard  sandstones,  generally  coarse  grained,  including  occa- 
sionally thin  layers' of  black  carbonaceous  shale  containing  vegetable 
impressions. 

1 he Coal  Seam  in  Rocky  Ridge,  has  been  opened  adjacent  to  the 
Western  summit,  about  three-fourths  of  a  mile  S.  Vv\  of  the  gap  occu- 
pied by  Trough  Creek.  The  coal  dips  at  the  mine  sometimes  towards 
the  south,  though  more  frequently  south  twenty-five  degrees  east,  at 
an  average  angle  of  twelve  or  fourteen  degrees.  It  is  about  four  feet 
thick,  is  of  excellent  quality,  and  convertible  into  a  good  coke.  Nu- 
merous oblique  transverse  joints  divide  it  into  rhomboidal  fragments. 
The  seam  is  overlaid,  and  also  supported  by  solid  layers  of  dark  fine 
clay,  each  about  six  inches  thick,  which  by  exposure  are  converted 
into  a  plastic  clay. 
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Another  mine  lias  been  opened  in  ihe  same  range,  about  one  and  a 
.half  miles  south-west  of  Mr.  Savage's,  where  the  coal  bed  is  stated  to 
be  four  feet  thick.  The  excavation  has  become  obliterated.  The 
seam  probably  exists  at  intervals  from  this  point,  nearly  to  the  end  of 
Rocky  Ridge,  though  it  is  not  easily  traceable.  Indications  of  it 
occur  above  the  Raven  Rock,  rather  north  of  the  high  knob  which 
terminates  Rocky  Ridge. 

Wra\f%  Hill. — For  several  miles  the  summit  of  W  ray's  Hill  con* 
sists  of  the  alternating  beds  of  P.  XI,  and  F.  XII.  Mr.  Stumbaugh's  coal 
diggings,  lie  about  three-fourths  of  a  mile  north-east  of  Deever^sand 
extend  from  near  the  summit  of  the  west  ridge  to  the  ravine  between 
th?  two  summits.  The  coal  seam  at  this  place  has  an  insufficient 
covering  which  renders  it  soft;  it  is  also  slaty.  Its  position  is  some- 
what singular,  the  alternating  beds  ol  F.  XI.  and  F.  XII.  occur- 
ring not  more  lhan  two  hundred  yards  west  of  the  highest  opening* 
The  dip  of  the  intervening  strata  appears  not  to  exceed  tweoty-five 
degrees,  making  the  extreme  thickness  of  F.  XIL  not  more  than  two 
hundred  feet,  which  accords  well  with  the  observations  made  at  other 
places.  The  rocks  adjoining  the  coal,  are  difierent,  howeve/,  from 
those  near  Mr.  Savage's  .mine.  At  the  upper  opening,  near  the  west 
summit,  the  strata  dip  twenty  degrees  to  south  seventy-five  degrees  • 
east,  and  in  the  level  space  between  the  summits  they  are  nearly  ho- 
rizontal, beyond  which  they  dip  slightly  to  the  west.  The  alterna- 
ting beds  of  F.  XI.  and  F.  XII.  occupying  the  western  summit,  are 
traversed  by  an  anticlinal  axis,  which  causes  this  summit,  in  its  range 
to  the  south-west,  to  become  a  broad  and  level  hill,  called  the  Bar* 
rensy  which  i»  opposite  Deever^t  it  is.  nearly  a  mile  in  width.  In  this 
quarter  the  only  coal  seam  on  the  hill  is  M  Lean's,  opened  two  miles 
from  Deevcr*s.  The  surface  rises  into  a  circular  knoll  from  the 
general  level  of  the  barrens,  and  around  the  brow  of  this  upper  hill 
is  the  outcrop  of  the  coal  seam.  The  excavation  here  having  become 
obliterated,  the  thickness  of  the  coal  could  not  be  measured, ^but  it  is 
stated  to  be  four  feet,  the  bed  being  separated  by  three  inches  of  slate 
into  two  portions.  It  rests  on  slate  and  is  overlaid  by  sandstone.  It 
is  said  to  be  a  light  inflammable  coal,  readily  consumed. 

Houck's  coal  diggings  occur  two  miles  from  M'Lean's  mine,  in  a 
W.  N.  W.  direction  near,  Trough  creek,  where  it  separates  Wray's 
Bill  from  Broad  Top.  The  dip  of  the  bed  is  about  six  degrees,  and 
this  difference  of  level  between  McLean's  and  this  opening,  is  very  tri- 
vial. The  coal  occurs  in  two  benches,  the  lower  varying  from  one 
to  two  feet  in  thickness,  and  the  upper  from  one  foot  to  one  anda-half 
feet,  the  intervening  slate  exceeding,  generally,  one  foot.  The  seam 
is  overlaid  by  slate,  containing  some  layers  of  sandstone.  The  coal 
contains  more  aulphuret  of  iron  and  is  more  slaty  than  that  at  Mr. 
Savage's  mine.  Its  identity  with  M'Lean's  bed,  has  not  yet  been  po- 
sitively ascertained. 

A  seam  of  coal,  called  Cook's  vein,  has  been  opened  near  the  mar* 
gin  of  a  brook  oh  Broad  Top.  It  comprises  four  separate  bands  of 
coal;  the  first,  varying  from  twelve  to  sixteen  inches,4s  &  little  splpbu« 
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rous  and  slaiy,  and  is  overlaid  by  four  or  five  inches  of  slate ;  the  sec- 
ond is  five  inches  thick,  much  lighter  than  the  rest,  and  overlaid  by. 
sixteen  or  twenty  wiches  of  slate;  the  third  is  a  a  excellent  coal;  two 
•feet  in  thickness*  covered  by  three  ipches  of  slate,  and  the  fourth,  or 
uppermost,  is  about  ten  inches  thick,  overlaid  by  about  three  feet  of 
slate  supporting  dark  grey  sandstone  with  vegetable  impressions.  The 
•dip  at  this  spot  is  variable,  as  it  also  is  between  this  opening  and  Mr. 
Phillip  Barnetl's  on  the  creek.  Whether  these  two  belong  to  one  bed, 
or  constitute  two  independent  streams,  a  future  season  must  decide. 

At  Ba melt's  opening,  the  bottom  slate  is  very  compact,  and  contains 
.-some  sulphuret  of  iron.  The  lowest  band  of  coai  is  twelve  inches 
thick,  and  is  used  by  the  blacksmiths.  Resting  upon  this,  a  slate  oc- 
cur?, five  inches  thictc, .  aod  over  this  a  superior  coal,  two  feet  ten 
inches  in  thickness,  one  of  the  purest  on  Broad  Top.  Above  the  coal 
4ies  a  compact  olive  slate,  which,  if  procurable  in  pieces  of  propers 
shape  and  size,  would  make  a  tolerable  writing  slate.  Near  the  coal 
bed  occurs  some  nodular  iron  ore* 

Coal  has  aleo  been  found  near  Mr,  Henry  Horton's.  There  appear 
So  be  two  scams  on  the  farm  of  Mr.  Henry  Miller,  and  likewise  on 
■that  of  Mr.  George  Houpt,  on  the  opposite  side  of  a  deep  ravine.  At 
the  latter  spot,  the  lowest,  measures  between  two  and  three  feet  in 
thickness.  Coai  also  occurs  on  the  farm  of  Mr.  Christian  Barnett, 
one  mile  from  Phillip's,  where  it  also  exists. 

Towards  the  south-west  end  of  the  basin,  occurs  the  Riddle  mine, 
situated  on  Six  Mile  run,  emptying  into  the  Juniata,  two  miles  below 
Hopewell.    This  appears  to  be  the  thickest  seam  of  the  Broad  Top 
basin.    For  a  considerable  distance  in  from  the  mouth  of  the  drift,  it 
Measures  about  live  feet,  swelling  in  some  places  to  from  ten  to  twelve 
feet.    The  roof  is  regular  but  the  underlying  slate  is  very  uneven, 
sometimes  rising  rapidly  and  encroaching  on  the  coal  which* is  harder 
■and  less  bituminous  than  much  of  the  other  coal  in  the  region.    This 
bed  is  not  divided  by  any  thick  layer  of  slate,  but  little  bands,  only  a 
fraction  of  an  inch  in  breadth,  often  adhere  tenaciously  to  it.     Though 
the  above  opening  is  the  most  western  on  Broad  Top,  it  seems  dou  bt- 
ful  whether  it  can  belong  to  the  lowest  seam,  for,  were  it  so,  the  un- 
derlying sandstone  F.  XII.  must  exist  here  in  far  greater  thickness 
than  we  have  reason  to  suppose  it  does;     At  some  distance  from  the 
mine  the  bed  ukiaiately  rises  to  the  east,  cropping  out  in  the  ravine 
which  separates  the  hfll  in  which  it  lies,  from  another  farther  east- 
ward*   This  latter  hill,  contaiuing  an  anticlinal  axis,  the  coal  has 
been  wept  from  it  by  denundation.    The  same  bed  should  crop  out  on 
the  east  side    of  this   bill,  and  accordingly  we  find  on  the  road  to 
Tigard's  mill,  a  black  slate  connected  with  this  coal  seam. 

On  the  creek  between  the  second  hill  and  TJgard's  mil),  another 
small  seam  about  eighteen  inches  thick  is  said  to  show  itself,  there 
areteveral  openings  along  Six  Mile  rwi,  besides  those  above  mentioned, 
but  want  of  time  has  hitherto  prevented  their  being  examined.  A 
section  carefully  measured  along  this  stream  would  prove  a  valuable 
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guide  in  determining  the  number  and  relative  position  of  the  coal 
seams  of  the  basin* 

Goal  has  been  opened  on  the  farm  of  Mr.  James  Tigard,  a  mile  and 
a-half  from  the  hill.  It  dips  south,  and  is  said  to  be  two  and  a- half 
feet  thick.  About  two  miles  from  the  mill,  another  excavation  on  the 
land  of  Messrs.  Lloyd  and  Patterson ,  occurs  iu  coal  said  to  be  five 
feet  thick,  dipping  to  the  south;  and  another  b  to  be  seen  at  Mr.  Rich- 
ard Foster's,  three  and  a-fourth  miles  from  the  mill,  where  the  bed  is 
two  feet  thick. 

Near  Trout  run,  about  three  and  a-half  miles  from  Hopewell  fur- 
nace, occurs  a  valuable  seam  of  coal,  dipping  seven  degrees  to  the  W. 
N.  W.  but  becoming  more  inclined  a*  we  recede  from  the  outcrop. 
In  the  main  drift  of  the  mine  this  bed  i*  upwards  of  five  feet  thick 
and  increases- to  seven  and  even  eight  feet.  The  overlying  slate  » 
hard  and  heavy  and  like  that  of  the  bed  at  the  Kiddle  mine.  The 
two  coals  also  resemble  each-  other,  and  belong  probably  to  one  seam, 
though  they  occupy  different  positions  with  regard  to  the  axis  of  ele- 
vation. Like  nearly  every  other  bed  of  bituminous  coal,  it  contains- 
thin  lamina?  of  slate,  and  a  little  sufyhuret  of  iron. .  Between  the  above 
large  vein  and  Hopewell  furnace  there  is  another,  appearing  about  a 
mile  and  a-quarter  further  west,  which  is  eighteen  inches  thick.  This 
is  probably  that  which  overfies  the  Riddle  bed,  and  if  so*  the  princi- 
pal seam  should  be  found  at  a  lower  level  in  the  small  ravine  of  the 
mountain*  One  point  is  clear)  that  the  seam  at  present  worked  for 
the  supply  of  Hopewell  furnace,  should  crop  out  at  least  in  three  differ- 
ent places  nearer  the  furnace  than  where  the  mines  are  now  establish- 
ed.   This  information  was  imparted  to  the  manager  ef  the  furnace.. 
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Section  V. 

District  fatween  Tus*ey?8  mountain  and  the  Allegheny  mountain. 

The  next  belt  of  country  embraced  in  the  investigations  of  the  past 
year,  in  the  portion  of  the  State  before  us,  comprehends  the  interesting 
chain  of  vallies  lying  between  Tussey's  mountain  and  the  base  of  the 
Allegheny.  The  exploration  commenced  in  the  neighborhood  of  Pine 
Grove,  west  of  the  termination  of  Stone  valley,  and  extended  to  the 
southern  end  of  Morrison's  cove,  the  close  of  the  season  arresting  our 
further  progress.  The  north-eastern  extension  of  this  belt  through 
Centre  county,  wa$  examined  in  much  detail  during  the  previous  sum- 
mer. 
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Commencing  our  present  brief  account  of  the  formations,  with  a 
sketch  of  Tussey's  mountain,  we  shall  trace  this  ridge  from  Pinegrove 
to  the  Raystown  branch.  Between  Pinegrove  and  the  Little  Juniata 
river,  the  structure  of  the  mountain  is  rather  uniform.  The  white 
sandstone,  the  upper  of  the  three  divisions  of  F.  IV.,  forms  a  nearly 
straight,  occasionally  undulating  summit,in  which  the  depressions  are 
few  and  not  deep.  A  terrace  or  bench  occupies  its  north-west  slope, 
a  considerable  distance  below  this  crest,  intersected  as  usual,  at  inter- 
vals averaging  about  three-fourths  of  a  mile,  by  deep  ravines,  or  short 
vallies  of  denudation.  In  some  places,  the  terrace  nearly  rivals  the 
principal  summit  in  height.  Approaching  the  river  it  becomes  more 
depressed,  the  ravines  more  numerous,  and  the  northern  slope  of 
the  mountain  more  abrupt*  Still  nearer  the  Juniata,  the  proof*  of 
violent  denudation  by  water  are  still  more  striking,  the  margin  of  the 
terrace  appearing  sometimes  as  a  bold  escapement  of  the  lower  grey 
sandstone  of  F.  IV.  That  section  of  the  ridge,  included  between  the 
Little  Juniata  and  the  main  river,  called  Short  mountain ,  present  a 
regular  summit;  but  the  denudation  has  been  such  as  to  leave,  scarce- 
ly any  terrace.  From  the  Frankstown  branch  :«outh- west  for  a  lew 
miles,  the  mountain  does  not  reach  its  usual  elevation.  The  river  here 
has  its  course  in  the  soft  red  argillaceous  rocks,  composing  the  middle 
division  of  the  formation,  leaving  the  lower  sandstone  in  asmali,sharpT 
isolated  ridge  ol  the  shape  of  a  colossal  grave.  This  is  about  two 
miles  long,  the  river  intersecting  the  lower  sandstone  by  a  gap  above 
which  it  flows  in  the  slate  F.  I1L,  and  the.  limestone  F.  II.  of  Canoe 
valley. 

About  five  tniles  from  Alexandria,  the  whole  mountain  exhibits 
a  remarkable  displacement  in  its!  course,  forming  a  flexure  like  the 
letter  S,  caused  by  the  folding  round  of  ihe  formation  over  a  short 
anticlined  axis,  which  runs  obliquely  from  the  main  axis  of  elevation 
of  the  valley.  South-west  of  this  curve  it  pursues  a  regular  course, 
with  some  trivial  inequalities,  to  Yellow  Creek,  ranging  about  south 
thirty  degrees  west,  while  its  direction  north-east  of  the  Little  Juniata, 
is  about  south  seventy  degrees  west.  Approaching  Yellow  Creek,  * 
there  are  several  unimportant  notches  in  the  main  summit  of  the  ridge, 
but  no  true  gap  exists  until  we  advance  within  a  few  miles  of  another 
double  flexure  of  the  mountain  near  YeKow  Creek.  North-east  of 
this  stream  occurs  a  flexure  simMiar  to  the  former,  produced  by  the 
termination  of  an  anticlinal  axis  deflecting  the  mountain  for  a  space 
out  of  its  regular  course.  Tbis  axis  of  elevation  is  continuous  with 
that  which  produces  a  corresponding  flexure  in  the  Muncy  mountain, 
enclosing  Brush  Valley.  From  the  neighborhood  of  Yellow  Creek, 
the  mountain  becomes  higher,  more  regular;  and  exhibits  *  less  waste 
from  violent  floods,  the  terrace  rising  to  a  great  elevation. 

At  the  gap  of  Yellow  Creek,  the  strata  dip  forty  degrees  to  south 
seventy-five  degrees  east.  From  this  point  to  the  gap  at  Raystown 
Branch,  the  formation  is  uninterrupted,  presenting  merely  a  slight 
deviation  in  its  course  near  the  termination  of  Morrison's  Cove,  curving 
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a  little  more  towards  the  meridian,  where  it  forms  the  east  aide  of 
Snake  Spring  Valley.. 

The  slate  F.  111.  &nging  at  the  base  of  Tussey's  mountain,  skirts 
the  eastern  side  of  the  Great  Limestone  Valley,  throughout  its  entire 
length,  maintaining  great  uniformity  in  its  aspect  and  structure.  At 
the  contact  of  this  rock  with  the  overlying  sandstone  of  F.  IV,,  we 
perceive  layers  ef  black  and  dusky  olive  slate,  alternating  with  dark 
argillaceous  sandstones.  Approaching  its  inferior  limit,  the  slate  be- 
gins to  alternate  with  dark  argillaceous  limestones ;  these  calcareous 
bands,  increasing  in  number  and  thickness  as  those  of  the  slate,  pro- 
gressively diminish. 

Along  bo  portion  of  the  belt  does  the  slate  appear  as  a  very  thick 
stratum*  its  maximum  depth  probably  not  exceeding  six  bundled  feet. 
It  generally  composes  the  lowest  part  of  the  aclivity  of  the  moun- 
tain, sometimes  extending  nearly  to  the  verge  of  the  terrace  on  its 
side  when  the  denuding  action  has  been  relatively,  feeble.  At  Lower 
CoJeraio  Forge,  near, the  Little  Juniata,,  it  gives  proof  of  considerable 
waste  by  floods,  Spruce  Creek  having  its  channel  m  this  slate,  sweep* 
ing  the  foot  of  the  terrace,  while  the  dark  grey  sandstone,  the  lower 
division  of  F.  JV.  rises  from  the  stream  in  a  tall  escarpment  or  wall. 
At  the  folding  round  of  Tussey's  mountain  Opposite  Williamsburg,  the 
slate  is  embraced  in  the  recess,  forming  two  shout  hi Us>  jutting  for- 
ward at  right  angles  from  the  main  ridge. 

Limtstotie  F.  11*. 

The  anticlinal  axis-  of  Brush  valley,  elevating  to  the  surface,  the 
limestone  F.  II.,.  near  the  head  of  that  remarkable  nook,  terminates 
m  Morrison's  Cove,  south-west  of  Martmsburg. 

The  country  between  Tussey's  mountain  and  the  first  range  of 
barrens,  traversing  the  central  part  of  the  main,  limestone  valley,  north* 
east  of  the  Juniata,  is  a  gently  undeleting  surface,  along  which  the 
limestone  is  elevated  by  an  anticlinal  axis,  prolonged  from  Peon's 
Valley.  The  banks  of  Spruce  creek,  exhibk  occasionally  fine  expo- 
sures of  the  strata,  forming  the  south-east  side  of  this  axis,  while 
Warrior  Mark  run  intersects  k  diagonally.  The  little  Juniata  itself 
exhibits  a  section  of  this  part  of  the  belt,  showing  satisfactorily  the 
true  position  of  the  axis.  The  rocks  on  the  south-east  side  of  the  line 
of  elevation,  dip  to  the  south-east  at  an  angle  of  about  forty  degrees, 
while-  the  inclination  of  those  on  the  opposite  side,  to  the  north-west,  is 
somewhat  steeper.  A  section  a  few  miles  further  to  the  south-west, 
displays  a  change  in  the  position  of  the  strata.  Grossing  their  out- 
crop from  the  end  of  Cove  mountain  to  Tussey's  mountain,  the  rocks 
on  the  north-west  side  of  the  axis  are  nearly  vertical,  while  those  sou'br 
east  of  it;  though  sometimes  steep,  have  generally  a  less  inclination. 
The  line  of  elevation  in  the  limestone,  takes  here  a  course  more  to- 
wards the  southi  The  belt  of  the  valley  between  the  two  mountains 
is  elevated,  and  the  state  spreads  to  a  considerable  distance  from  the 
base  of  canoe  Mountain*    The  valley  sometimes  called  Canoe  valley* 
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is  traversed  south- westward  by  the  axis,  preserving  the  same  nearly 
vertical  attitude,  in  the  strata  along  its  north-west  side.  The  Juniata 
xiver,  after  crossing  the  valley  at  Williamsburg,  winds  along  the 
■south-east  side  of  this  axis,  sweeping  sometimes  the  base  of  the  moun- 
tain in  the  slate  of  F.  III.,  sometimes  cutting  through  the  limestone  al- 
most to  its  line  of  elevation.  Thetonly  interruption  which  this  anti- 
clinal line  presents,  is  when  it  sends  off  the  .short  axis  of  elevation, 
which  causes  the  flex tu re  in  the  mountain  south-east  of  Williamsburg. 
Beyond  this  point,  to  the  other  similar  bend  in  the,  mountain,  at  Yel- 
low creek,  opposite  which  the  axis  terminates,  it  is  remarkably  regu- 
lar. This  axis*  which  we  have  been  tracing,  terminates  in  the  little 
sharp  cove*  south-west  of  Martinsburg. 

In  the  wide  limestone  valley,  embraced  between  Tussey's  mountain 
and  the  Bald  Eagle  or  Muncy  mountain,  we  have  two  parallel  anti- 
clinal axes ;  that  on  the  south-east  being  the  same  which  elevates  the 
rocks  in  Brush  and  Peon's  valleys,  and  that  on  the  north-west,  the 
prolongation  of  the  axis  of  Nittany  valley,  the  included  trough  or 
synclinal  axis,  being  the  same  which  contains  the  Nittany  moun- 
tain. About  ten  miles  south-west  from  BeUefoote,  the  Nittany  valley 
axis  loses  its  symetrical  structure  ;  the  strata  lying  north-west  of  it 
becoming  vertical,  and  soon  afterwards  inverted,  ranging  in  this  atti- 
tude through  Halfmoon  and  Warrior  Mark  vallies,  intoSiuking  valley-, 
five  miles  south-west  of  the  Little  Juniata.  Here  the  rocks  resume 
their  more  natural  posture,  dipping  to  the  north-west  until  the  axis 
terminates  south  of  Hoi  I  id  ays  burg. 

The  trough  or  synclinal  axis  of  Nittany  and  Canoe  mountains,  is 
occupied  by  an  extensive  range  of  sandy  barrens,  which  stretches 
almost  uninterruptedly  from  the  bed  of  the  one  mountain,  to  the  com- 
mencement of  the  other.  Along  this  line  there  are  few  exposures  of 
the  strata,  in  this  belt  occur  the  chief  deposites  of  brown  iron  ore, 
for  which  this  valley  is  remarkable.  There  would  appear  to  be, 
however,,  no  strict  rule  of  uniformity  as  respects  their  position.  A 
fertile  tract,  in  which  the  limestone  shows  itself,  borders  this  range  o.f 
barrens  on  botfi  sides,  extending  to  the  foot  of  the  bounding  mountains. 
ThaLon  the  north  west  forms  the  vallies  of  Half  Moon  and  Warrior 
Mark,  while  Spruce  Creek  valley  forms  the  belt  on  the  south-east. 
The  barrens  themselves  consist  of  broken  and  undulating  hills,  sepa- 
rating in  some  places  into  two  ranges,  corresponding  to  the  two.  anti- 
clinal axes  of  the  district,  enclosing  numerous  hills  of  sand  and  clay, 
between  which  we  occasionally  meat  with  exposures  of  the  lower  beds 
of  the  limestone.  These  intervening  lower  hills  present  no  uniformity. 
In  some  places  the  barrens  embrace  four  ranges  of  hills,  and  in  some 
places  three.  The  relation  of  these  hills  to  the  enormous  deposits  of 
iron  ore  near  them  and  among  them,  is  as  varied  as  their  topography, 
though  something  like  system  is  observable;  thus  on  the  north-west 
side  of  the  broad  synclinal  axis,  there  is  a  long  chain  of  ore  banks, 
extending  from  near  Bellefonte  to  the  Little  Juniata,  not  departing  far 
from  the  line  of  the  Nittany  valley  axis.  The  ore  beds  lie  usually  on 
4  the  range  of  sandy  hilb,  on  their  south-eastern  slopes,  and  near  their 
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summits,  though  sometimes  they  occur  on  their  very  tops,  and  again* 
on  their  sides  facing  the  north-west.  The  hollows  between  these 
hiils  also  contain,  occasionally,  rich  accumulations.  These  are  the 
positions  of  the  large  ore  banks  of  Julian,  Cur  tin's,  Hannah,  Bald 
Eagle  and  Huntingdon  furnaces.  The  south-eastern  anticlinal  ajoV 
]) resents  us  with  but  one  group  of  ore  banks,  namely  :  those  attached 
to  Pennsylvania  furnace,  but  there  are  a  number  of  other  excavations 
in  the  intermediate  space  between  the  two  ranges. 

All  the  ore  of  this  belt  of  country  belongs  to  one  general  species, 
the  brown  or  hematitic  iron  of  mineralogists;  it  exhibits,  however,  an 
almost  endless  variety  of  structure  and  much  diversity  of  composition. 
Some  of  it  is  earthy  and  compact,  approaching  the  jaspery  iron  ore  ;.v 
some  of  it  highly  porous  and  cellular;  some  regularly  stalactitic,  re- 
ceiving the  name  of  pipe  ore,,  while  other  portions  occur  in  hollow 
geodes,  often  lined  with  the  crystalline  hematite,  and   occasionally 
filled  with  water.    The  imbedding  earth  is  itself  no  less  various, 
consisting  of  clays  and  sand  of  nearly  every  hue  i.  brewn,  yellow,, 
red  and  other  tints,  derived    from  the-  oxide  of   iron.    The  lumps 
of  ore  are  lodged  in  these  tteptiSfteYin  almost  every  conceivable  man- 
ner ;  sometimes  in  isolated  pieces  in  tbe  clays,  sometimes,  in  narrow 
layers  called  veins,  sometimes  grouped  into  bunches,  and  sometimes, 
forming  vast  blocks,  weighing  each  several  tons.    The  chemical  com- 
position of  these  ores,  will  be  specially  alluded  to  in  the  final  chapter 
*of  the  present  report*  where  mention  will  be  made  of  our  iron  0Tes= 
generally.  * 

The  only  indication  to  be  relied  upon  in  seeking  forthe  ore,  is  the- 
relative  abundance  of  its  fragments  upon  the  surface. 

Th%  Slates  of  F,  IlL 

The  slate  ranging  along  the  north-west  side  of  this  belt  of  limestone* 
vallies  displays  the  same  features  already  noticed,  as  characterising  it 
at  the  foot  of  Tussey's  mountain. 

The  Sandstone  Rocks  of  F.  IV.  / 

These  form  Bald  Eagle,  Brush,  Canoe,  Lock,  and  Dunning  moun- 
tains bounding  this  chain  of  limestone  vallies  on  the  north-west  and 
west.  At  Milesburg,  in  Centre  county,  the  strata  dip  steeply  to  tbe 
north  west,  their  apgle  being  nearly' seventy  five  degrees.  From  tbis- 
point  south-west  for  some  miles,  the  crest  of  Bald  Eagle  mountain,  is 
high  and  undulating,  its  south-east  flank  containing  thtf  usual  terrace- 
About  eight  miles  from  Beilefonte,  its  features  change  in  conformity 
with  the  abrupt  overturn  of  the  rocks  near  the  anticlinal  axis.  The 
ccest  and  terrace  of  the  mountain  become  depressed,  and  more  irregu- 
lar in  their  outline.  The  Slate  F.  HI.,  rising  to  tbe  verge  jof  the  ter- 
race, and  sometimes  even  forming  a  part  of  it,  while  this  shelf  is  more 
frequently  cut  by  deep  ravines.  These  are  quite  conspicuous  near 
Hannah  and  Bald  Eagle  furnaces.    The  Little  Juniata  river  affords  a 
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good  display  of  the  rocks  of  F.  IV,  in  this  mountain,  which  ranges 
with  little  deviation  to  a  point  about  five  miles  south-west  of  the  river. 
It  then  undergoes  a  remarkable  alteration  in  its  outline,  the  crest  rising 
suddenly  to  a  conspicuous  height  above  the  low,  denuded  terrace.  A 
corresponding  change  in  the  attitude  of  the  strata,  explains  this  new 
feature.  The  rocks  north-west  of  the  axis,  which  for  a  previous  dis- 
tance of  several  miles,  are  inverted  or  overturned  in  their  dip,  here 
-assume  a  less  disturbed  position,  inclining  regularly  to  the  north-west, 
the  massive  sandstones  of  the  mountain  involved  in  the  same  derange- 
ment, assuming  also  their  natural  attitude.  Throughout  that  part  of 
their  course,  where  they  stand  nearly  vertical,  or  have  been  crushed 
more  or  less  by  the  invertion,  they  have  opposed  a  less  resisting  bar- 
rier to  the  tremendous  energy  of  the  denuding  waters,  which  have 
shaped  the  vallies  and  mountain  ridges  of  our  State.  Where  the  rocks 
change  their  posture  and  take  a  gentler  dip,  they  presented  a  broader 
bulwark  to  the  floods,  and  have,  therefore,  undergone  a  less  extensive 
-devastation.  From  this  point  to  Hollidaysburg,  where  the  great  sand- 
stone formation  folds  over  the  expiring  axis  of  Nittany  valley,  the 
mountain  preserves  great  uniformity  of  structure,  its  crest  being  high 
-and  regular,  and  the  terrace  broken  as  usual  at  given  intervals  by  deep 
ravines.  A  slight  change  in  the  direction  of  the  mountain,  occurs  a 
short  distance  north  ef  Black's  gap,  opposite  to  which  the  main  lime- 
•stone  valley  terminates  in  a  little  trough  shaped  one,  about  two  miles 
•in  length,  produced  by  the  scoping  out  by  the  waters  escaping  through 
this  notch,  of  the  soft  middle  strata  of  F.  IV.,  the  denundation  of  which 
usually  causes  only  a  flat  shelf  or  terrace. 

The  sandstone  belt«F.  IV.,  sweeping  round  the  end  of  the  axis  in  a 
'broad  knob,  north  of  Hollidaysburg,  assumes  a  north-east  direction  to 
form  the  north-west  boundary  of  Scotch  valley.  At  the  head  of  this, 
falling  into  the  synclinal  trough,  prolonged  from  Nittany  valley,  .it  * 
curves  suddenly  back  to  the  south-west,  making  the  end  of  Canoe 
mountain,  where  it  displays  a  prominent  synclinal  knob,  flanked  on 
each  side  like  those  in  Kishicoquillas  valley,  by  a  broad  terrace  of  the 
-middle  beds  of  the  formation.  From  this  end  of  Canoe  mountain,  the 
formation  ranges  in  a  regular  ridge  for  about  five  miles.  The  Slate 
F.  III.,  occupying  every  where  its  usual  position  at  the  base  of  the 
ridge.  Opposite  Etna  furnace,  the  mountain  exhibits  a  sudden  and 
iremarkabie  change  in  its  strata,  which  are  heaved  by  a  dislocation, 
much  to  the  west  of  their  previous  range,  and  at  the  same  time  inver- 
ted, presenting  a  broad  irregular  bulge  at  the  commencement  of  the 
♦overturn.  This  fracture  in  the  rocks  gives  rise  to  a  very  complicated 
structure  from  this  point  to  the  gap  at  "the  Juniata,  a  description  of 
which  could  not  be  rendered  intelligible  without  the  aid  of  a  map  and 
sections.  Short  mountain  or  Canoe  hill,  is  the  regular  prolongation 
of  Lock  mountain,  separated  from  it  only  by  the  gorge  at  the  river. 
From  this  point  to  the  end  of  Lock  mountain,  where  it  folds  under  the 
synclinal  axis,  north  of  Martinsburg,  the  formation  is  regular,  dipping 
steeply  to  the- north-west,  the  upper  division  forming  the  high  sharp 
crest  of  the  ridge  and  the  lower,  the  margin  of  a  well  defined  terrace* 
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Curving  as  it  passes  the  synclinal  axis,  the  whole  formation  folds  Bacfr 
towards  the  north-east,  to  double  once  more  towards  the  south  in  the 
broad  and  high  knob,  seuth  of  Frankstown,  where  it  folds  over  the 
anticlinal  axis,  which  ranges  from  this  point  through  Brush  valley,  as' 
already  described.    From  this  point,   it  pursues  a  nearly  southern 
course,  under  the  name  of  Dunning's  mountain,  showing  conspicuous* 
ly  the  effects  of  denuding  action,  until  it  curves  again  at  the  head  of 
the  valley  called  Dutch  Corner.    The  low  and  Broken  double  crest  of 
the  mountain  throughout  this  part  of  its  range,  is  the  result  of  a  verti- 
cal upheaving  of  the  rocks,  and  their  consequent  shattered  condition, 
by  whichy  as  in   the  instance  of  the  Bafd  Eagle  mountain*  the  strata 
have  been  more  readily  affected  by  denuding  currents  than  elsewhere. 
At  the  curve  of  the  mountain  at  Dutch  Corner,  its  features  change ;  in- 
stead of  presenting  a  double  chain  of  knobs,  one  formed  by  the  upper, 
the  other  by  the  lower,  sandstone  bells  of  die  formation,  the  whole 
stratum  doubles  over  a  short  anticlinal  axis,  which  diverges  from  the 
centre  of  the  valley,  imparting  greater  height  and  regularity  to   the 
summit.     After  making  a  double  flexure  round  this  axis,  and  round 
the  head  of  the  synclinal  basin  in  Dutch  Corner,  the  mountain  resumes 
once  more  a  S.  S.  W.  direction.     At  the  most  eastern  part  of  the  bend, 
the  lower  strata  of  the  formation  coalesce  with  the  corresponding  ones 
in    Tussey's  mountain  opposite,  thus  closing  up  the  lower   end  of 
Morrison's  Cove,  leaving  only  a  narrow  rugged   passage  between  it 
and  the  next,  or  Shake  Spring  valley  on  the  south.     The  mountains 
soon  separate,  the  same  anticlinal  axis  elevating  the  limestone  in  the 
southern  part  of  Morrison's  Cove,  and  lifting  this  rock  to  the  surface* 
fn  the  adjoining  valley  just  mentioned. 

From  the  end  of  Lock  mountain  to  the  synclinal  axis  §.  E.  of 
i  Woodbury,  which  is  a  prolongation  of  that  passing  through  the  knob 
of  Lock  mountaia,  Morrison's  Cove  embraces  two  lines  of  elevation, 
and  one  of  depression,  in  the  strata.  The  axis  of  Snake  Spring* 
Valley,  commences  at  Frankstown,  and  passing  through  the  knob  just 
south  of  it  and  through  Brush  valley,  traverses  the  Cove,  and  enters 
Snake  Spring  Valley  by  the  pass  above  described.  The  rocks  on  fire 
east  of  this  line  dip  east  twenty-five  degrees,  while  those  on  the  west 
dip  forty-five  degrees  to  the  west,  and  are  in  some  places  vertical. 

Iron  Ores. — Near  the  line  of  this  axis  we  have  a  belt  of  barrens, 
composed  of  superficial  sand  and  clay  with  iron  ore,  similar  to  that 
noticed  in  the  same  limestone  range  further  to  the  north-east.  The 
denudation  in  Morrison's  Cove,  having  been  less  than  in  the  other 
part  of  the  belt*  the  depositee  of  clay  and  sand  occupy  a  wider  zone' 
along  its  centre.  Connected  with  Sarah  and  Woodbury  furnaces,  there' 
are  many  extensive  excavations  for  iron  ore;  but  want  of  space  wilf 
not  permit  me  to  describe  these  and  the  other  interesting  mines  of  this* 
belt  in  detail,  or  do  more  than  present  a  brief  sketch,  together  with: 
son*  analyses  of  the  characteristic  varieties  of  the  ore.  The  ore  be- 
longs to  the  brown  herrrati tic  species,  common  in  the  Hmestbne  vallies, 
its  two  predominant  varieties  being  the  compact  brown  ore,  either  in 
large  masses,  or  minute  fragments,  and  a  massive  cellular  ore  of  a 


STATE  <3E  OLOGIST .  1 19 

somewhat  lighter  tint.  Another  belt  of  ore  deposites,  occupying  the 
other  anticliaal  axis  of  the  cove,  presents  a  greater  diversity  of  forms. 

Springfield  furnace  has  around  it  several  ore  banks  which  furnrah 
a.  great  variety  t  one  yielding  a  large  supply  of  rich  ore  mingled 
with  much  sulphuret  of  iron  ;  another  affording  a  dark  variety,  in 
great  abundance*  containing  much  oxide  of  manganese,  while  another 
bank  supplies  a  hard  and  siliceous  lump  ore.  But  besides  these  kincis 
there  is  an  immense  quantity  of  ore  of  superior  quality.       . 

The  ore  banks  of  Rebecca  furnace,  produce  also,  many  sorts. 
One  furnishing  in  part  pipe-ore  of  the  richest  kind  ;  another  a  com- 
pact hematite  in  large  lumps  and  hollow  nodules  of  every  size  and 
form ;  and  another,  an  ore  so  sulphurous  as  to  be  unfit  for  the  fur* 
naco.  The  analyses  in  chapter  VII.,  will  exhibit  the  usual  composi- 
tion of  the  better  kinds  of  ore  found  so  abundautly  along  this  central 
belt  in  Morrison's  Cove* 

Snake  Spring  Valley,  is  but  the  northern  termination  of  a  long  and 
rather  regular  valley  of  elevation,  which  south  of  the  Raystown  Branch 
of  the  Juniata,  lakes  the  name  of-  Friend's  Cove.  It  consists  cen- 
trally, of  the  limestone  F.  II.  bounded  on  each  side  by  the  overlying 
slate,  ranging  at  the  foot  of  Tussey's  mountain  on  the  east,  and  Dun- 
ning's  or  Bvitt's  mountain  on  the  west.  From  the  head  of  Snake 
Spring  Valley,  it  is  traversed  by  an  anticlinal  axis,  on  the  western 
side  of  which,  the  limestone  is  sometimes  nearly  vertical,  and  is  every 
where  steeper  than  on  the  eastern.  This  cove  or  valley,  has  not  yet 
been  explored  in  detail. 

Of  the  Valley  at  the  baee  of  the  Allegheny  Mountain. 

Red  and  Variegated  Shale**  JF.  V. 

The  north-west  flank  of  Bald  Eagle  mountain  being  generally  cov- 
ered throughout  its  lower  half  by  a  deep  deposite  of  debris,  washed 
from  the  adjoining  ridges,  the  shales  of  F.  V.  are  visible  in  but  few 
exposures  from  Milesburg,  to  the  Juniata  river.  This  formation  has 
been  penetrated  at  a  number  of  points  in  pursuit  of  tho  fossiliferous 
iron  ore  which  belongs  to  its  middle  strata,  and  though  some  of  the 
calcareous  layers  have  been  found  slightly  impregnated  with  oxide 
of  iron,  the  true  fossiliferous  ore  has  not  been  >et  discovered.  Several 
openings  have  been  made  at  Julian  and  Hannah  Furnaces.  Here  the 
shales  occupy  the  slope  of  the  mountain,  and  where  the  dip  is  vertical, 
extend  sometimes  to  its  summit.  The  lower,  more  gentle  acclivity 
of  the  mountain,  formed  by  the  sod  shale,  is  usually  covered  with 
oak ;  the  higher  and  steeper  slope  caused  by  the  sandstone  F.  IV. 
sustains  more  generally  pines.  This  order  of  things  prevails  to  the 
point  where  the  vertical  attitude  of  the  rocks  passes  into  a  more  gentle 
dip,  accompanied  by  an  increased  altitude  of  the  ridge,  beginning 
about  five  miles  north-east  of  Tyrone  Gap.  From  this  point  the  fos- 
siliferous ore  occupies  its  usual  position  in  the  stratum  on  the  north- 
west slope  of  the  mountain,  at  a  short  distance  from  its  base,  its  ouu 
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crop  being  designated  by  a  slight  elevation.  The  ore  varies  from  ten 
to  sixteen  inches  in  thickness.  It  is  compact  and  moderately  rich,  and 
is  associated  with  calcareous  beds  containing  but  little  oxide  of  iron. 
Both  the  ore  and  the  calcareous  layers,  are  interstratified  with 
beds  of  olive-colored  slate,  unaccompanied  by  any  stratum  of  sand- 
stone either  above  or  below  them,  such  as  designates  the  ore  in  the 
Lewistown  and  Stone  Vallies.  Near  Bell's  furnace,  the  ore  has  been 
opened  in  several  places.  When  mixed  with  the  compact  brown  ores 
from  the  limestone  belt  on  the  south-east,  a  very  superior  iron  is  abun- 
dantly produced. 

Formation  V.,  attended  by  its  belt  of  fossiliierous  ore,  maintains  the 
same  position  near  the  foot  of  the  mountain,  until  the  rocks  fold  over 
the  articlinal  axis  at  Hoi  I  id  ays  burg.  Here  ;he  inclination  of  the  bed 
is  very  gentle.  Hollidaysburg  stands  upon  the  feruginous  layers,  in 
the  upper  part  of  F.  V.,  further  south  from  the  knob  of  the  mountain 
than  the  outcrop  of  the  genuine  seam  of  ore.  Near  Frankstown,  the 
fossiliferous  ore  is  met  with  among  the  olive,  shades  of  F.  V.  associated 
with  a  few  tl?in  calcareous  and  ferrugiuous  layers,  and  unaccompa- 
nied  by  any  bed  of  sandstone  of  sensible  thickness.  The  layer  of  ore 
at  this  place  is  fourteen  inches  thick,  and  near  its  outcrop  is  of  very 
superior  quality,  containing  but  little  calcareous  matter.  It  is  smelted 
in  the  Frankstown  furnace  by  itself  and  affords  a  large  proportion,  of 
iron.  The  mine  is  on  the  south  slope  of  the  mountain,  .and  one  mile 
nojrlh-east  of  of  Frankstown. 

Several  exposures  of  a  thin  impure  fossiliferous.  ore  are  visible  in  the 
town  of  Hollidaysburg ;  but  these  occur  too  high  in  the  formation  to 
be  apart  of  the  true  ore  bed.  This  ferruginous  calcareous  seam  is 
associated,  moreover,  with  a  different  group  of  rocks  from  those  which 
imbed  the  true  fossiliferous  ore,  as  we  may  plainly  behold,  in  a  fine 
section  of  the  strata  on  the  Portage  railroad,  three-fourths  of  a  mile 
above  the  town.  At  this  place  we  witness  a  number  of  the  same  fe- 
ruginous calcareous  seams,  from  one  to  eight  inches  thick,  interstrati* 
fied  with  variously  colored  shales,  sometimes  several  feet  in  thickness, 
and  with  still  thicker  beds  of  sandstone.  Some  of  this  fossiliferous 
material  is  modeiately  rich  in  iron,  while  other  portions  are  hard  and 
superabound  in  calcareous  matter.  After  doubling  over  the  anticlinal 
axis  at  Hollidaysburg,  the  ore  bearing  formation  F.  V.,  takes  its 
course  along  the  base  of  Brush  Mountain,  bordering  Scotch  Valley  on 
ihe  north-west.  We  have  here  the  same  condition  of  things  as  upon 
the  north  side  of  the  axis,  F.  V.  forming  the  base  and  lower  slope  of 
the  mountain,  and  a  low  protuberance  on  the  flank,  marking  the  range 
of  the  fossiliferous  ore.  It  is  exposed  in  a  number  of  places,  though 
hitherto,  it  has  not  been  extensively  opened. 

The  shales  ol  F.  V.,  folding  round  the  end  of  Scotch  Valley,  here 
called  the  Beaver  Dams,  assume  a  south-west  direction  along  Canoe 
mountain,  ranging  regularly  as  far  as  the  dislocation  north  of  Wil- 
liamsburg, where  the  stratum  becomes  involved  in  the  sudden  inver- 
tion  which  affects  all  the  rocks  of  the  mountain,  becoming  concealed 
-  until  the  ridge  terminates  at  the  river,  where  the  beds  appear  in  the 
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mo&t  contorted  and  disturbed  position.  Here  a  number  of  excavations 
have  been  made  in  quest  of  the  fossiliferous  ore,  but  the  strata  are  so 
•confused  and  crushed  that  it  is  not  traceable  for  any  distance,  appear* 
lag  to  divide  in  some  cases  into,  several  thin  calcareous  seams,  slightly 
impregnated  with  iron.  It  is  barely  possible,  however,  that  these  rep- 
resent  not  the  true  fossiliferous  ore,  but  the  ferruginous  and  calcareous 
layers  found  at  Hollidaysbtirg.  On  the  the  north  side  of  Canoe  hill, 
the  shales  assuming  their  regular  position,  or  a  steep  north-west  in* 
clination,  the  ore  exists  in  a  thin  bed  of  porous  structure,  between  six 
and  eight  inches  thick,  unaccompanied  by  any  thick  layer  of  sand- 
stone. It  has  been  opened  for  the  adjoining  furnace,  but  will  not  repay 
the  cost  of  mining  it. 

The  formation  resting  steeply  on  the  flank  of  Lock  mountain,  rises 
high  up  on  its  north-west  acclivity,  and  is  thickly  covered  by  fallen 
earth  and  fragments  from  the  ridge.  Ranging  to  the  south-west,  it 
curves  rouod  the  loop  or  recess  of  Old  Town  run,  following  there- 
curving  spur  ot  the  ridge  with  a  gentle  south-east  dip.  In  this  part  of 
its  course,  the  fossiliferous  ore  is  embraced  in  the  hills  at  the  base  of 
the  mountain,  being  discoverable  on  the  surface  in  numerous  rich 
specimens..  The  bed  itself  was  found  exposed  two  and  a-half  miles 
from  the  head  of  the  loop.  The  ore  is  good,  though  only  seven  inches 
thick*  A  thicker  seam  may  exist,  but  such  was  not  discovered.  The 
ore  bearing  formation  folds  over  the  anticlinal  axis  in  the  Broad  Knob, 
south  of  Fraokstown,  to  follow  Duonirtg's  mountain,  towards  the 
south*  This  ridge  having  its  strata  vertical  throughout  a  course  of 
many  miles,  the  shales,  F.  V.,  rise  in  this  case  as  they  usually  do, 
high  up  upon  its  slope*  At  the  gap,  near  Martha  forge,  they  form  a 
constituent  part  of  the  mountain,  the  limestone  F.  VI.  and  sandstone 
F.  VII.  lying  at  its.  base.  As  far  south-west  as  Sarah  furnace,  the 
fossiliferous  ore  does  not  show  itself  on  the  surface,  in  consequence  of 
this  state  of  things,  the  only  exposures  of  the  strata  being  in  M'Kee's 
gap  at  Martha  forge.  At  this  place,  some  of  the  upper  shales  adja- 
cent to  the  limestone,  are  visible,  but  the  fossiliferous  ore  cannot  be 
detected  by  any  indications  on  the  surface,  the  portion  of  the  stratum 
containing  it  being  too  much  concealed. 

Limestone  F.  VI~>  and  Sandstone  F.  V1L 

Ranging  near  the  base  of  the  Bald  Eagle  or  Muncy  mountain,  and 
the  ridges  forming  their  continuation  towards  the  south,  the  fossilifer- 
ous limestone  and  overlying  sandstone  usually  fprm  a  more  or  less  dis- 
tinct ridge,  which  is  sometimes,  however,  obliterated  by  denudation. 
The  average  thickness  of  the  limestone  is  probably  about  two  hun- 
dred feet,  while  the  coarse  sandstone  that  surmounts  it,  is  usually  not 
more  than  one-fourth  of  this  thickness.  From  Milesburg  to  the  Little 
Juniata,  in  consequence  of  the  nearly  vertical  altitude  of  the  strata, 
both  of  these  formations  are  very  obscurely  exposed. "  They  rest 
close  under  the  base  of  the  mountain,  while  the  dark  slates  of  F. 
VII.  generally  occupy  the  valley  between  them  and  the  Allegheny 
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mountain.  At  Julian  furnace  they  do  not  appear  on  the  surface ;  but 
from  information  imparted  to  the  proprietor,  respecting  the  position 
of  the  limestone,  it  has  since  been  reached,  thus  saving  him  the 
necessity  of  procuring  a  flux  from  the  other  side  of  the  mountain. -*- 
A  range  of  sink  holes  at  the  base  of  the  ridge  generally  indicates  the 
position  of  this  limestone.  It  forms,  however,  a  short  ridge  at  the 
foot  of  the  mountain,  a  few  miles  south-west  of  Bald  Eagle  furnace, 
continuing,  with  occasional  interruptions,  nearly  to  M'Cammit's  forge* 
A  few  massive  beds  of  the  overlying  sandstone  occupy  the  northwest 
slope  of  this  ridge,  beyond  which,  to  the  north  west,  commence  the 
slate  of  hills  of  F.  VI I L  Where  the  river  cuts  the  ridge,  one  mile 
south-west  of  Crotzer's  forge,  the  whole  thickness  of  the  sandstone 
stratum  is  between  sixty  and  seventy  feet. 

There  is  a  change  in  the  attitude  of  these  two  formations,  corres- 
ponding to  the  altered  posture  of  all  the  roeks,  commencing  at  the 
rise  in  Brush  mountain,  five  miles  south-west  of  Tyrone  gap*  their 
previous  steep  inclination  to  the  north-west,  giving  place  to  a  gentle 
dip,  succeeded  further  to  the  south-west  by  an  anticlinal  axis,  occur- 
ring at  some  distance  from  the  base  of  the  mountain.  The  trough  in 
the  strata,  between  the  mountain  and  this  anticlinal  axis,  embraces  a 
synclinal  ridge  of  the  sandstone  F.  VII.,  supporting  the  lower  dark 
slates  of  F.  VII.,  in  the  vicinity  of  Bell's  ore  bank.  This  synclinal 
axis,  analagous  in  all  respects  to  those  previously  described,  as  tra- 
versing she  Lewistown  valley,  contains  the  valuable  ore  banks  of 
Bell's  and  Allegheny  furnaces,  the  ore  existing  apparently  at  the 
former,  in  precisely  the  same  geological  relations  before  adverted  to, 
as  marking  its  situation  north  of  Waynesburg,  at  the  head  of  the 
Juniata,  in  Little  Cove,  and  elsewhere.  The  ore  itself  exhibits  very 
nearly  the  same  structure,  being  dark  brown  and  cellular,  the  cavi- 
ties sometimes  empty,  sometimes  filled  with  clay,  sometimes  with  a 
loose  nucleus  or  enclosed  lump  of  undecomposed  blue  protocarbonats 
of  iron.  That  of  Bell's  bank  is  frequently  siliceous,  though  it  is  pro- 
ductive and  yields  a  good  iron.  The  excavation  occurs  one  mile 
from  the  north-west  base  of  Brush  mountain.  The  ore  bank  attached 
to  the  Allegheny  furnace  is  in  the  same  range,  about  four  miles 
remote  from  the  furnace.  This  is  a  much  larger  excavation  than  the 
former.  The  ore  is  of  the  same  varieties,  embracing,  however,  a 
greater  proportion  of  the  large  cellular  lumps.  The  deepest  part  of 
the  digging  exposes  a  yellowish,  porous  sandstone,  near  the  contact  of 
F.  VI.  and  F.  VII.,  with  ore  infiltered  between  its  fissures.  The  clay 
deposttes  of  this  synclinal  axis  have  been  derived  from  the  disintegra- 
tion of  this  soft  rock,  which  is  much  impregnated  with  iron.  Near 
Allegheny  furnace,  another  ore  bed  occurs  in  the  clays  of  this  trough. 
This  consists  almost  entirely  of  pipe-ore,  from  which  some  large  and 
beautiful  stalactitic  columns  have  been  obtained.  The  ores  of 
Allegheny  furnace  seem  not  to  have  been  produced  from  the  black 
slates  at  the  base  of  F.  VIII.,  but  rather  from  the  soft  yellow  ferru- 
ginous sandstone  near  the  bottom  of  F.  VII. 

The  valley  between  Brush  and  Allegheny  mountains,  exhibits  some 
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change  in  its  features,  from  where  the  anticlinal  axis  sbow3  itself. — 
From  M'Cammit's  forge  or  Tyrone  Gap,  the  valley  expands  by  a 
change  in  the  direction  of  both  mountains,  changing  from  a  breadth 
of  two  or  tfiree  miles  to  one  of  six  or  seven  miles.  It  assumes  very 
nearly  the  character  which  it  has  at  its  other  end,  near  the  Susque- 
hanna. Pleasant  valFey  add  Logan  or  Tuckahoe  valley,  occupy  a 
part  of  this  broad  interval.  The  anticlinal  axis  elevating  F.  IV.  and 
F.  VII.,  forms  a  range  of  hills  or  ridges,  separated  from  the  Brush 
mountain  by  a  little  valley,  and  from  the  slate  hills  to  the  north-west, 
by  another;  this  axis  doeg  not  extend  south-west  of  Allegheny  furnace. 
Beyond  this,  the  mountains  fold  over  the  other  or  main  anticlinal  axis 
of  the  mountain,  at  Holliday  sburg,  and  displays  a  sy  metrical  and  beau- 
tiful feature  in  the  topography. 

From  Allegheny  furnace,  the  belt  of  hills  composed  of  the  limestone 
and  overlying  sandstone,  after  passing  DuncanviHe,  sweep  iri  a  regu- 
lar curve  south  of  Holliday  sburg,  and  take  a  direction  along  the  south- 
east side  of  Brush  mountain.  Formation  VI.  is  here  in  its  middle  beds 
a  pure  blue  limestone,  buc  partakes  near  Its  contact  with  F.  V.  and 
F.  VII.,  of  the  aluminous  character  of  the  former,  and  the  sandy 
nature  of  the  latter.  The  limestone,  together  with  the  sandstone 
which  it  supports,  preserve  their  position  in  a  prominent  ridge  through- 
out their  course  along  the  north-west  side  of  Scotch  valley.  About 
five  miles  from  the  river,  near  the  head  of  this  synclinal  basin,  these 
strata  sweep  round  to  pursue  the  base  of  Canoe  mountain,  in  its  course 
to  the  south-west*  Like  all  the  strata  near  them,  they  are  implicated 
in  the  invertion  or  overturn  of  that  ridge,  which  we  have  already 
more  than  once  alluded  to,  and  appear  much  contorted  at  the  gap  of 
the  Juniata.  This  disturbed  condition  of  things  prevaifs  for  some  dis* 
tance  along  the  western  side  of  Lock  mountain,  tin  tit  approaching  the 
"loop"  the  formations  become  more  regular,  and  curving  round  at  the 
head  of  this  synclinal  basin,  they  range  towards  the  knob  south  of 
Frankstown.  Here,  as  in  the  case  of  F.  IV.,  beneath  them,  they  told 
over  the  anticfnal  axis,  to  pursue  their  course  near  the  base  of  Dun- 
ning's  mountain.  These  formations  compose  a  regular  chain  of  hills 
encircling  the  isolated  tract  of  F.  VIII.,  in  the  centre  of  this  basin  of 
Scotch  valley  and  Old  Town  Run.  The  limestone  along  Lock  moun- 
tain, is  for  some  distance  blended  with  the  slope  of  the  ridge;  but 
where  the  nearly  vertical  dip  is  replaced  by  a  gentle  one,  a  short  dis- 
tance south-west  of  the  river,  then  the  limestone  and  overlying  sand- 
stone leave  the  foot  of  the  mountain,  and  form,  as  usual,  a  ridge  to 
themselves. 

The  anticlinal  axis  elevating  the  high  knob  south  of  Frankstown* 
overlapping  or  passing  the  anticlinal  axis  of  Brush  mountain,  north  of 
Hollidaysburg,  the  two  form  between  them  a  small  synclinal  trough, 
.in  the  sandstone  F.  VII.,  immediately  at  Frankstown,  in  the  middle  of 
which,  occurs  a  shallow  belt  of  F.  VIII.  This  collapsed  axis  extends 
but  two  miles  north-east  of  the  town,  terminating  in  a  Tittle  contortion 
of  the  limestone,  which  soon  disappears  in  the  general  south-east  dip 
of  that  formation,  in  Turkey  ridge,  along  the  margin  of  Scotch  valley  % 
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la  the  little  belt  of  slate  referred  to,  sbcrald  occur  the  band  of  iron  ore 
^characteristic  of  the  lower  part  of  that  formation  in  other  districts,  tat 
it  is  probable  that  the  calcareous  and  ferruginogs  layers  of  the  forma- 
tion, have  either  been  washed  away,  or  did  not  enter  originally  as  a 
part  of  the  stratum.  The  fine  grained  argillaceous  sandstone  at  the 
bottom  of  F.  VII.,  to  which  we  ascribe  the  ore  banks  of  Allegheny 
furnace,  appears  in  this  neighborhood  to  be  very  thin,  and  almost  van- 
ishes as  we  proceed  to  the  south-west. 

Olive  Slate  F.  VIII. 

The  belt  of  dark  slate,  together  with  the  overlying  rocks  of  F.  IX. 
lying  at  the  base  of  the  Allegheny  mountain,  show  a  tract  of  gently 
rounded  hills,  divided  by  irregular  ravines.  Sometimes  these  hills 
form  two  ranges,  separated  by  somewhat  regular  hollows ;  but  these 
uniform  features  in  the  topography  are  not  of  great  extent.  The  val- 
ley of  the  Bald  Eagle  creek,  at  Miiesburg,  formed  by  the  floods  esca- 
ping through  the  gap,  is  a  level  plane,  for  some  distance,  enclosed  be- 
tween these  slate  hills  and  the  Bald  Eagle  mountain.  Towards  the 
south-west,  the  slate  hills  encroach,  and  leave  but  a  narrow  valley  be- 
tween them  and  the  ridge.  This  occurs  at  Hannah  furnace,  two  miles 
south-west  of  which,  the  slate  hills  lie  at  the  very  base  of  the  moun- 
tain, in  consequence,  no  doubt,  of  the  vertical  attitude  of  all  the  strata* 
Beyond  this  to  the  south-west,  they  again  recede,  leaving  a  Utile  valley 
drained  by  the  head  waters  of  the  Little  Juniata*  A  section  crossing 
the  slate,  and  the  overlying  beds  of  F.  IX.,  along  Wallace's  run,  ex- 
hibits a  dip  of  about  forty  degrees  to  the  north-west.  Further  to  the 
south-west,  the  inclination  of  the  beds  is  occasionally  steeper;  but  the 
uptilting  of  the  strata  which  has  brought  the  slate  near  the  foot  of  the 
mountain,  does  not  so  much  affect  it  a«  the  other  strata  immediately 
south-east,  which  have  passed  into  a  nearly  perpendicular  attitude. 
Near  Hannah  furnace,  ten  miles  from  the  gap  of  the  Little  Juniata, 
the  hills  of  F.  VIII.  and  F.  IX.  are  higher  and  bolder  than  usual. 
They  continue  thus  until  south-west  of  Bald  Eagle  furnace,  where  they 
recede  from  the  mountain,  leaving  Logan's  valley  between.  They 
then  become  lower,  and  present  gentler  slopes.  These  features  ex- 
tend along  Logan  and  Pleasant  vallies,  the  formation  still  preserving  a 
regular  dip  to  the  south-west,  until  the  whole  sweeps  over  the  subsi- 
ding anticlinal  axis  of  Brush  mountain,  four  miles  south-west  of  Holli- 
•daysburg.  Opposite  Blair's  gap,  the  rocks  all  dip  at  a  moderate  angle 
•to  the  north-west.  Near  Newrey,  we  have  an  anticlinal  elevation 
in  the  valley  between  Dunning's  mountain  and  the  Allegheny;  leaving 
a  trough  in  the  rocks  at  the  base  of  the  former  ridge,  in  the  continua- 
tion of  the  synclinal  axis  of  Frankstown.  The  black  slate  at  the  bot- 
tom of  F.  VIII.,  extends  in  a  narrow  belt  along  this  trough  to  Franks- 
town,  where  it  disappears. 

As  before  stated,  a  large  tract  of  F.  VIIL,  occupies  the  middle  of 
the  basin  of  Scotch  Valley  and  Old  Town  run.    The  highest  beds  of 
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the  formation  left  in  the  centre  of  this  valley ,  are  the  grey  sandstones 
and  dark  olive  slates  of  the  upper  portion  of  the  stratum. 

From  Newrey  southwest,  the  formation  resumes  its  regular  W.  N. 
W.  dip,  at  an  angle  generally  exceeding  thirty  degrees.  The  belt  has. 
not  been  yet  traced  further  in  that  direction  than  Sarah  furnace,  in- 
Bedford  county.  Minute  and  careful  observations  were  made,  with  a 
view  to  detect  the  existence  of  a  vein  of  iron  ore  analagous  to  that 
found  in  the  lower  portion  of  the  stratum  in  Lewistown  valley  and 
Little  Cove,  but  hitherto  without  success.  The  absence  of  a  visible 
outcrop  of  the  ore  may  arise,  in  part  from  the  non  appearance  of  the 
narrow  trough-like  ridges  of  the  sandstone  F.  VII.  which  elsewhere 
sustains  the  belt  of  the  ore,  leaving  part  of  the  slate  under  circum- 
stances well  calculated  to  reveal  the  bed.  The  axes  of  elevation  pro- 
ducing that  peculiar  feature  in  the  topography,  are  here  wanting. 

Red  Sandstone  F-  IX* 

The  red  argillaceous  sandstones  and  red  slates  constituting  F.  IX. 
form  a  belt  of  rounded  and  denuded  hills,  skirting  the  base  of  the  Alle- 
gheny mountain ;  the  'whole  south-eastern  slope  of  which  likewise  em- 
braces these  rocks,,  which  are  only  surmounted  by  the  sandstone  strata  * 
of  F.  X,,  near  the  summit  of  the  ridge.  This  order  of  things  prevails 
along  the  whole  escarpment  of  the  mountain,  except  in  the  neighbor- 
hood of  the  Blue  Knob,  the  structure  of  which  will  be  presently  ex- 
plained. From  Milesburg  for  a  considerable  distance  south-west, 
the  hills  composed  of  F.  IX,  are  rather  elevated  and  steep,  but  as  we 
advance  they  subside,  while  the  spurs  jutting  forward  from  the 
flank  of  the  Allegheny  become  relatively  more  prominent.  Approach- 
ing HoBidaysburg,  the  hills  at  the  base  of  the  mountain,  consisting  of 
F.  VIII.  and  the  lower  *ocks  of  F.  IX.,  form  a  belt  presenting  regu- 
larly rounded  and  undulating  slopes,  evincing  the  enormous  amount  of 
denudation  to  which  they  have  been  exposed.  The  table  land  of  ihe 
Allegheny  mountain,  lying  beyond  them  to  the  north-west^  shows  to 
the  same  neighborhood,,  a  great  number  of  deep  transverse  vallies,  or 
long  ravines  extending  down  its  flank,  which  haye  obviously  given 
passage  to  the  retreating  floods  which  scooped  the  great  valley  at  its 
base.  The  promontaries  or  spurs  embraced  between  these  ravines,, 
stand  forward  from  the  flank  like  enormous  buttresses  or  ramparts. 

The  general  dip  of  thestrata  at  the  base,  or  in  the  flank  of  the  Alle- 
gheny mountain,  Is  from  fifteen  to  thirteen  degrees  towards  the  north- 
west, but  at  the  Blue  Knob  this  state  of  things  is  interrupted.  An  an* 
ticlinal  axis,  ranging  immediately  at  the  base  of  the  Allegheny  moun- 
tain, a  portion  of  the  strata  south-east  of  this  line,  fcave  a  gentle  dip 
to  the  south-eaiit,  meeting  the  north-western  dipping  beds  of  the  val- 
ley between  Blue  Knob  and  Dunning's  mountain*  to  form  a  synclinal 
trough  under  the  Blue  Knob  itself.  The  strata  of  Blue  Knob  repo- 
sing thus  in  a  basin  have  escaped  the  denudation  which  has  removed 
the  more  exposed  and  crushed  portion  of  the  formation  overlying  the 
anticlinal  axis ;  thus  causing  a  valley  between  it  and  the  mountains 
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This  structure  extends  as  far  as  Bob's  creek,  where  the  flat  anticlinal 
axis  passing  Blue  knob  begins  to  disappear. 

Throughout  the  long  belt  here  briefly  sketched,  Ps.  VIII.  and  IX. 
exhibit  great  uniformity  as  respects  their  composition.  The  calcareous 
or  cement  beds  so  conspicuous  in  the  lower  part  of  F.  VIII.,  along 
the  valley  of  the  Susquehanna  as  far  as  the  mouth  of  Bald  Eagle 
creek,  diminish,  and  almost  disappear  when  we  pass  to  the  south-west 
of  Milesburg,  and  are  represented  by  only  a  (ew  dark  calcareous 
bands  containing  sulphuret  of  iron,  ana  occupying  the  black  slates  near 
the  base  of  the  stratum. 

Much  searcb  was  made  with  a  view  to  discover  if  the  curious  red 
Stratified  ore  which  belongs  to  the  lower  part  of  F.  IX.,  at  Larry's 
creek  and  Pine  creek,  near  the  base  of  the  Allegheny  mountain,  ex- 
tends to  the  south-west,  but  every  effort  to  trace  it  beyond  the  neigh- 
borbood  of  Farrandsville,  has  proved  ineffectual. 


CHAPTER  IV. 

Geology  of  the  District  north  of  the  Allegheny  Mountains,  inclu- 
ding Lycoming,  Clinton,  and  Tioga  counties. 

In  Tioga,  Lycoming,  and  Clinton  counties,  our  explorations  were 
principally  confined  to  the  less  inhabited  sections  lying  north  of  the 
southern  base  of  the  Allegheny  mountain.  As  far  as  the  nature  of 
country  would  permit,  all  the  coal  beds  were  examined,  and  their 
extent  ascertained  and  delineated  on  the  State  map.  The  whole  of 
the  coal  in  this  section  of  the  State  would  seem  to  be  confined  to 
four  narrow  basins,  traversing  these  northern  counties  in  an  E.  N.  E. 
and  W.  S.  W,  direction,  parallel  to  the  range  of  the  Allegheny  moun- 
tain. The  coal  within  these  basins  is,  however,  not  always  con-- 
tinuous  ever  large  areas,  but  frequently  occurs  in  isolated  patches, 
capping  the  summits  of  the  higher  knobs  of  the  country.  As  far  as 
we  have  yet  traced  them,  these  basins  will  be  separately  described, 
taking  them  up  in  succession  from  the  south  east  to  the  north-west, 
and  following  each  from  the  north-east  towards  the  soutb-west.  The 
general  and  local  geological  maps,  with  their  accompanying  sections 
and  drawings,  to  appear  with  my  final  report,  will  represent  fully  the 
range,  structure,  and  contents  of  these  several  basins  and  detached 
tracts  of  coal  measures.  It  is  hoped,  however,  that  the  following 
partial  detials  may  be  useful  without  the  aid  of  those  important  illus- 
trations. 


STATE  GEOLOGIST-  127 

The  Allegheny  mountain,  pursuing  a  nearly  east  and  west  direction 
through  Lycoming  county,  consists,  at  its  southern  base,  of  the  slaty 
rocks  of  F.  VIII.,  overlaid  by  the  red  shales  and  sandstones  of  F.  IX. 
Denuding  floods,  acting  upon  these  relatively  soft  materials,  have  im- 
parted  a  gently  rounded  and  undulating  contour  to  the  surface.  Im- 
mediately upon  them  rests  the  sandstone  formation,  F.  X.  of  our  series* 
which,  by  its  greater  hardness  has  presented  a,  great  barrier  to  the 
waters,  imparting  bolder  features  and  steeper  slopes.  This  rock 
forms  the  main  escarpment  on  the  sputh  of  the  Allegheny  ridge,  in 
its  whole  range  across  the  State.  The  still  harder  and  coarser  rocks 
of  F.  XI f.,  sometimes  capping  the  mountain,  give  to  it  yet  stronger 
features. 

Nearly  every  where  along  the  southern  flank  of  the  mountain  the 
dip  is  northward,  or  towards  its  base;  continuing  thus  for  some  dis- 
tance, it  then  changes  to  the  south,  and  forms  a  trough  in  the  strata, 
in  the  higher  tracts  of  which,  we  find  the  southern  belt  of  coal  mea- 
sures. The  Allegheny  ridge,  properly  so  called,  usually  embraces 
along  its  immediate  summit,  no  stratum  higher  than  F.  X.  Occa- 
sionally, however,  it  is  capped  by  the  coarse  conglomerate  of  F.  XII., 
embracing,  in  places,  a  characteristic  "brown  rock,'9  and  in  a  lew 
knobs,  the  still  higher  beds  of  the  coal  series,  to  which  the  brown 
rock  is  an  important  index.  Coal  was  discovered,  and  opened  during 
the  last  summer,  on  the  Allegheny  mountain,  at  a  point  where  the 
summit,  is  sufficiently  elevated,  to  embrace  all  the  shale  here  enu- 
merated. The  locality  is  about  eighteen  miles  from  Will  lams  port,  on 
the  old  State  road,  between  Newbury  and  Wellsboro'.  Near  the 
base  of  the  mountain  were  found  loose  pieces  of  slaty  sandstone 
characteristic  of  F.  X.  Above  these  rocks,  which  have  a  perpen- 
dicular thickness  of  about  seven  hundred  feet,  the  ridge  assumes  a 
more  gentle  slope,  and  the  soil  presents  evidence  of  being  derived . 
from  the  red  shales  of  F.  XI.  This  red  shale  is  probably  not  more 
than  thirty  or  forty  feet  in  thickness.  It  is  occasionally  very  ponder- 
ous and  highly  ferruginous,  and  shows  indications  of  a  bed  of  valua- 
ble iron  ore,  identical,  probably,  with  one  discovered  in  other  places. 
Indeed,  ore  is  said  to  have  been  found  here.  Overlying  the  red  shale 
occurs  the  conglomerate,  and  loose  pieces  of  other  portions  of  F.  XII. 
its  aspect  is  that  of  a  white  siliceous  sandstone,  imbedding  small  and 
scattered  pebbles  of  white  quartz.  It  is  nowhere  visible  in  place,  and 
we  can  only  judge  of  its  position  and  thickness,  by  the  loose  frag- 
ments. It  is  probably  about  seventy-five  feet  thick.  Above  it  occur 
no  rocks  in  place;  the  only  strata  ascertained,  being  those  developed 
in  the  excavations  for  coal.  The  following  section  exhibits  the  order 
of  things  from  the'top  of  the  highest  bench  on  the  mountain,  down  to 
the  conglomerate : 
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1st.  Coarse  micaceous  sandstone,  containing  many  vegetable  or- 
ganic  remains. 

2d.  Fireclay,  0  fe$t,     5  inches. 

3d*  Coal  seam  consisting  of  coal,  5 

"                   "             fireclay,  12 

"                   «            coal,  3    "      2 

"                   «*            shale,  4 

"                   "            coal,  I     "       8 

«c                   "            fireclay,  3 

"                   •*            coal,.  9 

4.  Fireclay,  6            0 

5.  Dark  fireclay  containing  fucoides* 

6.  Coal  seam  consisting  of  coal,  I 

"  "  shale,  4 

"  "  coal,  I 

"  "  ,  shale,  2            4 

"  M  coal,.  1            3 

"  "  shaler  1 

"  "  coal,  ^  H 

7.  Black  slate  containing  vegetable  fossils,  Jucoide&,  lepidodendronr 

sigilaria,  equisetacea. 

8.  Brown  sandstone  rock* 

9.  Conglomerate. 

This  section  is  compiled  from  the  measurements  in  several  adjacent 
shafts,  in  which,  it  must  be  observed,  the  quality  and  thickness  are  not 
every  where  strictly  the  same;  The  main  or  upper  coal  seam,  extend* 
for  more  than  a  mile  along  a  bench  or  terrace,  which  serves  if  care- 
fully noticed,  to  mark  its  position.  This  fiat,  however,  is  narrow,  the 
ground  sloping  rapidly  away  on  both  sides  down  to  the  conglomerate. 
Its  course  is  rather  irregularly  northwards  for  nearly  a  mile,  when  it 
turns  east,  and  gradually  falls  away  towards  Hogeland's  run.*  The 
southern  dip  of  the  coal-measures,  soon  causes  all  the  coal  to  disap- 
pear as  we  advance  to  the  north,  the  red  shale  of  F.  XL  coming  to  the 
surface  and  marking  the  limit  of  the  basin.  Beyond  these  rise  the 
sandstones  of  F.  X.  succeeded  by  the  red  shales  and  sandstones  of 
F.  IX.  the  latter  constituting  the  principal  part  of  the  hill  south  of 
Larry's  Creek,  and  the  whole  of  those  lying  north  bf  it,  in  the  tract 
of  country  known  as  the  Cogen house  settlement.  Excavations  were 
made  among  the  red  shalea  of  F.  XI.  north  of  the  coal,  in  search  of  the 
.  iron  ore  which  often  occurs  in  this  stratum.  The  shale  in  some  places- 
is  exceedingly  heavy,  containing  much  oxide  of  iron ;  its  color  is  also- 
similar  to  that  of  some  ores  found  in  the  formation,  and  might  readily 
deceive  an  inexperienced  observer  into  the  belief  of  its  being  a  pro- 
ductive iron  ore.  Further  explorations,  however,  will  probably  result 
in  the  development  of  such  in  this  vicinity. 

Eastward  the  mountain  is  deeply  intersected  by  the  narrow  valley 
of  Hogeland's  run,  to  the  east  of  which,  on  Bope's  mountain,  exist  fair 
indications  of  the  coal  measures,  some  pieces  of  the  conglomerate 
being  observed  on  the  highest  knobs,  in  a  situation  indicating  the  pos- 
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j  •  si.bility  of  coal  near  the  summits.  It  cannot,  however,  occupy  an  exten- 
sive surface,  though  if  found,  it  would  derive  value  from  its  proximity 
to  the  rail  road  running  through  the  valley  of  Lycoming  creek. 

During  the  season  which  has  closed,  no  examinations  were  under* 

'    taken  further  to  the  eastward  along  this  basin;  but  coal  is  known  to 

.occur  about  Bear  creek,  and  Little  Bear  creek,  belonging,  no  doubt, 

to  the  same  range.    Its  examination  was  deferred  to  the  next  season. 

The  dips  of  the  strata  along  Lycoming  creek,  indicate  that  this  basin 

.crosses  the  valley  of  that  stream  only  a  little  above  the  mouth  of  Trout 

Spring  run. 

Towards  the  west,  the  mountain  falls  away  to  a  branch  of  Larry's 
creek,  called  the  Roaring  Branch,  beyond  which  it  rises  again  to 
t       *  about  the  same  elevation,  presenting  a  flat  area  of  more  than  a  mile 
square  on  its  summit.    The  conglomerate  rock  seems  to  lie  about  for- 
ty feet  below  the  highest  part  of  the  hill,  the  outline  of  which  is  such 

•  as  to  imply  the  existence  of  the  coal  measures.  A  careful  inspection 
of  the  surface  was  made,  bat  no  excavations  undertaken.  Further 
westward,  the  hills  continue  of  nearly  the  «ame  height,  but  examina- 
tions carried  on  in  that  quarter  about  the  sources  of  the  western 
branch  of  Larry's    creek,   did  not  result  in  the  discovery  of  any 

*  coal.  A  few  knobs,  each  containing  a  few  acres,  were  occasionally 
found,  possibly  high  enough  to  embrace  one  bed  of  coal,  but  they 

»  were  deemed  not  of  sufficient  importance  to  justify  any  systematic^ 

excavations. 

Explorations  to  some  extent  were  made  several  years  ago,  for  coal 
on  some  of  these  hills,  but  all  the  shafts  were  dug  in  the  strata  below 

•  the  coal  measures,  and  the  highest  ground  lying  in  the  centre  of  the 
trough,  were  entirely  neglected.  Excavations  more  judiciously  under- 
taken, may  possibly  bring  a  better  coal  to  light. 

The  geological  map  will  show  the  range  of  the  basin  from  Hogeland's 
fun,  across  the  sources  of  the  different  tributaries  of  Larry's  creek, 

*  and  thence  across  Pine  creek,  near  the  mouth  of  the  First  Fork, 
while  the  .section  along  Pine  creek  will  exhibit  the  position  of  the 
trough  on  that  stream,  and  where  the  coal  is  to  be  sought  for.  In  the 
high  tongue  of  land  between  the  First  Fork  and  Big  Pine  creek,  the 
hills  have  considerable  elevation.     Near  the  level   of  the  stream, 

"F.  IX.  just  makes  its  appearance,  being  immediately  succeeded  by 
F.  X.,  which  occupies  between  eight  hundred  and  nine  hundred  feet  of 
the  hills.     Above  this,  the  slopes  become  more  gentle,  the  soil  indica- v 
ting  the  presence  of  the  red  shale.     Here  a  bench  in  the  side  of  the 
hill  occurs,  containing  a  white  sandstone,  referrible  to  F.  XII.     The 

"rock  is  without  pebbles,  being  a  remarkably  white  and  pure  sandstone, 
readily  disintergrating  and  furnishing  a  sand  that  would  be  well  adapt- 
ed for  the  manufacture  of  glass.     To  this  succeeds  another  band  of 

"  red  shale,  and  in  a  high  knoll  we  find  another  white  sandstone  similar 
to  that  jusfmentiohed,  above  which  are  beds  of  a/foe  colored  slates  and 
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argi&sctsw  sandstone*  hiding  Marly  theposiiiOB  of  ffcelower  seam 
of  coal,  the  existence  of  which,  however,  is  not  indicated.  This  is 
about  the  troe  place  for  the  coal,  if  it  occurs  at  all  in  the  region.  I 
would  suggest  to  the  owners  of  lands  on  both  sides  of  Pine  creek, 
lying  a  little  above  or  below  the  mouth  of  the  Pint  Fork,  to  search 
for  it  above  the  white  sandstone  of  P.  XIL  in  the  highest  kuobs.  The 
lands  occupying  the  head  of  the  north  branch  of  Ramsey's  run,  being 
near  the  centre  of  this  basin,  promise  best — other  thing*  the  same, 
to  reward  research  lor  coal.  Excavations  have  been  made  a  little 
above  the  mouth  of  the  First  Fork,  by  Chose  not  familiar  with  the 
stratification  of  the  region  in  a  position  bdow  the  rocks  of  F.  XIL,  thsn 
layers  of  coaly  matter  here  presenting  themselves  in  F.  X.  The  quau- 
tity  of  dark  slate,  similar  to  that  of  the  coal  measures,  is  considerable 
and  it  is  said,  indeed,  that  a  coal  seam  eight  inches  thick,  was  found* 
The  exploration  was,  however,  abandoned;  and  this  will  always  be  the 
case,  when  the  search  for  coal  is  undertaken  so  far  down  in  the  series* 
On  the  west  side  of  Pine  creek,  cool  was  once  worked,  for  an  old  fur- 
nace near  the  Jersey  Shore  and  Coudersport  road.  This  tract  will 
be  explored  during  the  coining  season,  though  from  all  that  we  have 
this  year  learned,  it  cannot  prove  extensive  or  of  much  produtive* 
ness* 

The  rocks  along  the  Susquehanna  river,  are  the  argillaceous  sand- 
stones forming  the jhick  bands  at  the  alternation  of  F.  IX.  and  F.  X. 
dipping  at  a  considerable  angle  to  the  north-west.  At  the  mouth  of 
Lick  run,  these  give  place  to  F.  X.,  having  its  usual  characters  of  a 
brown  slaty  sandstone,  but  containing  a  few  bands  of  a  siliceous  con- 
glomerate^ somewhat  like  F.  XIL,  though  darker.  Above  this  sand* 
stone  lies  the  red  shale  of  F.  XL  in  two  separate  strata,  alternating 
with  a  grey  saadstone,  refer rible  either  to  F.  X*  or  F*  XIL  The 
lowest  of  these  red  shales,  is  a  bed  sixty. five  feet  in  thickness,  con- 
taining two  seams  of  iron  ore,  one  only  about  six  inches  thick,  the 
other  twenty  feet  above  it?  being  about  ten  inches.  The  ore  is  appa- 
rently good,  but  probably,  not  sufficiently  abundant  to  be  valua- 
ble. 

A  similai  ore  has  been  discovered  on  Queen's  run,  a  mile  and  a-hajf 
north-oast  of  the  Queen's  run  mines,  where  it  promises  a  greater  quan- 
tity. Between  the  two  seams  of  ore,  occur  buff  colored  and  red  shales* 
Overlying  this  red  shale  is  a  thick  stratum  of  grey  sandstone,  anala- 
gous  to  that  of  F.  X.  about  two  hundred  and  fifty  feet  thick.  This 
supports  another  thinner  bed  of  red  shale  of  F.  XL  At  the  mouth  of 
Queen's  run,  F.  X.  contains  a  seam  of  fire-clay  four  or  five  feet  thick, 
which  is  a  tittle  too  sandy,  but  may  be  worth  working,  if  mixed  with 
a  more  argillaceous  variety.  At  the  mines  on  Lick  run,  the  strata 
have  been  bored  from  the  highest  ground  down  to  the  upper  bed  of  the 
red  shale.  At  different  points,  where  this  was  done,  the  strata  do  not 
precisely  correspond.  One  of  the  most  important  of  the  beds,  a  seam 
of  coal  is  absent  over  a  censiJerable  extent,  owing  to  a  dislocation 
in  the  strata,  or  other  causes  not  yet  ascertained.    In  one  of  the  knobs 
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the  potttfott  of  the  coal  appears  to  be  represented  by  slate  and 
sandstone*  we  have the  following  section : 

Soil,  I  foot  9  indies* 

$  Rotten  coal,  which,  when  tinder  sufficient  cover,  is  usu- 
ally five  er  s<r  feet,  1   •"    *     " 
Soft  white  clay,  in  other  places  worked  a*  *  fire  day, «    "    9     •* 
Brown  slate,                                          .                       a    **    0 
la  tbbposUk»a  should  occur  a  coal  seam  six  feet  Uwek, 

containing  sixteen  inches  of  slate,  nineteen  feet  he- 
tow  the  brown  slate,  but  it  is  absent 
}>ark  slates  and  flaggy  sandstone, .  ?S    "    S     u 

Coal,  *    «    4      " 

Hark  slate,  9     «    7     " 

Coal,  *l«o5     •'    0     « 

The«ho*e  section  embraces  the  lowest  ooai  bed  of  the  basin.    It  i* 
this  seam  which  is  at  present  principally  tnteed  by  the  Farraadsviile 
company  for  their  furnace,  and  other  weeks.    About  fifty  cubic  yards 
are  mined  daily*  coating  fifty-seven  cents  per  yard  for  the  taming,  the 
small  coal  not  being  counted.    The  coal  is  coked  at  the  mouth  oft  the 
wine,  being  transferred  immediately  from  the  cars  to  targe  heaps, 
where  it  undergoes  the  coking  process  without  the  aid  of  ovens*     It  is 
then  sent  by  an  inclined  plane  and  mil  road  to  the  furnace  at  tbe  base 
of  the  mountain.    The  second  coal  seam  in  the  ascending  order  is  not 
worked,  the  coal  being  impure;  but  the  third,  were  the  ground  is  suf- 
ficiently elevated  to  embrace  if,  has  been  wrought  to  some  extent, 
.    yielding  a  better  coal  than  either  of  the  other  two.     It  is  now,  how- 
ever, nearly  exhausted.     This  upper  coal  seam,  lying  usually  near  the 
surface  of  the  highest  ground,  has  generally  aa  unsound  roof,  which 
unfits  it  to  be  mined.     It  measures  commooly  six  feet  in  thickness*    It 
is  now  removed  to  expose  the  ftrsclay  which  lies  immediately  beneath 
ft,  found  to  be  of  superior  quality  for  the  manufacture  of  fire  brick,— 
This  fireclay.,  from  six  to  seven  feet  thick,  ia  destitute  of  grit,  and  fur- 
bishes an  admirable  fire  brick.     Under  it  lies  a  bed  of  shale,  contain- 
ing a  layer  of  nodular  iron  ore  of  no  great  purity  or  richness. 

'Beneath  the  lowest  bed  of  coal*  slaty  sandstone  and  shales  occupy  a 
thickness  of  forty -six-and  a*haif  feet,  succeeded  by  twenty-five  feet  of 
red  shales,  this  by  upwards  of  two  hundred  feet  of  grey  sandstone,  and 
this  again  by  the  lower  bed  of  red  abate.  It  is  very  remarable  that 
we  nowhere  find  the  rocks  occupy  ingtbe  position  of  F.  XII.,  possess- 
ing the  conglomerate  character,  while  in  every  other  neighborhood,  rn 
the  same  basin,  as  at  the  first  fork  of  Pine  creek  and  on  the  Tangas- 
cootac,  aa  we  shali  show  hereafter,  this  rock  exists  in  its  true  type  and 

features*  , 

At  Queen's  run  the  same  beds  of  coal  and  fire»cl»y  occur  which 
we  see  at  ParratndsvUte,  with  this  difference,  that  the  uppermost  coal 
seam  is  here  under  an  a«tplc  covering  and  ranges  over  a  tolerably 
extensive  surface,  being  the  only  bed  at  present  mined.  Its  thickness 
varies  from  five  feet  to  three  feet  tune  inches.  The  coal  is  superior, 
and  finds  a  ready  market  along  the  Susquehanna. 
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The  fireclay  at  this  place  id  occasionally  eight  fee*  thick.  A  feed 
of  coal  about  four  and  a- half  feet  thick  occurs  not  far  beneath  if. 
This  does  not  appear  in  the  coal  measures  above  Far  rands  ville.  The 
other  beds  in  the  series  are  supposed  to  occur  here,  though  their  exist' 
ence  has  not  been  positively  ascertained.  At  the  mouth  of  Queen's 
run  fire  bricks  are  made  to  a  moderate  amount. 

They  are  manufactured  at  Farrandsville  o»  a  more  extensive  scale  t 
about  six  thousand  nine  inch  bricks  being  made  every  week,  com- 
manding about  forty-five  dollars  per  hundred.  These  are  at  present 
principally  used  on  the  spot  for  the  furnace  and  other  works.  The 
furnace  now  in  operation  is  built  of  stone,  lined  with  the  fire  brick;  it 
is  fifty-four,  feet  high*  The  diameter  of  the  boshes  was  originally 
seventeen  feet,  but  was  lately  reduced  to  thirteen.  A  powerful  steam 
engine,  having  ten  boilers,  and  estimated  at  one  handled  and  seventy 
horse  power,  when  all  are  in  action,  propels  the  blast.  From  the  de- 
scription given  of  the  coal  measures  of  Fa  Frauds  v  tile,  it  would  appear 
that  they  furnish  neither  iron  ore  or  limestone.  The  ere  used  m  this 
large  and  ably  const  r acted  farnace,  is  brought  from  Montoar's  ridge, 
in  Columbia  county,  being  the  fossiiiferous  ore  of  F.  V.  An  inferior 
species  is  also  procured  ©a  Larry's  creek  from  the  lower  beds  of  F. 
IX.,  the  former  is  transported  .about  one  hundred  miles,  the  latter 
twenty-three  miles.  The  limestone  is  that  of  F.  IL,  from  Nittany 
valley*  The  proportion  of  the  materials  employed  in  making  one  tern 
of  cast  iron,  in  October  last,  were  as  follows ; 

.    Coke,  6,500  hogsheads,  %fiOQ  tons* 

Fossiiiferous  ore,  3,200         "  1,488     " 

harry  creek  ore,  3,500         **  1,562     u 

Limestone,  4.S00         "  2,009     " 

After  the  furnace  bad  been  in  blast  some  time,  starting  m  the  month 
of  October  last,  the  cast  iron  produced  was  of  a  superior  quality  as 
.  a  foundry  iron,  the  yield  being  about  fifty  tons  per  week. 

Passing  to  west  side  of  the  Susquehanna,  the  coal  measures  next  ap- 
pear on  the  Allegheny  mountain  on  the  sourthern  side  of  the  Taagas- 
,cootac  creek.  This  stream /uns  nearly  centra  My  along  the  basin  for 
five  miles,  with  a  margin  of  comparatively  broad  and  regular  bottom 
lands  on  each  side.  Owing  to  the  greater  amount  of  denudation  in  the 
lower  part  of  the  valley*  the  coal  measures  do  net  there  occur;  but  high- 
er up  they  expand  over  a  considerable  extent  of  country,  asd  acquire 
a  thickness  of  several  hundred  feet.  The  growth  near  the  south  fork 
is  open,  consisting  of  fine  hard  *vood  and  scattering  white  pines,  and  the 
surface  changes  from  the  steep  mouotai*  aeolivities,  seem  jnearer  the 
river  to  gently  rolling  hills  and  extensive  plains.  The  rocks  along 
the  valley  of  the  Susquehanna  for  about  six  jmlee,  Wong  exclusively 
to  F.  X.  At  the  mouth  of  the  creek,  this  formation  rises  nearly  to 
the  top  of  the  Allegheny  mountain,  and  caps  the  bill  on  the  north  side 
of  the  stream.  The  first  appearance  of  F.  XII.,  is  where  it  covers 
the  eastern  extremity  of  the  Allegheny  mountain*  Tracing  it  west- 
ward, it  gradually  comes  in  at  *  greater  distance  below  the  summit, 
until,  three  miles  from  the  river,  the  coal   measures   occupy  the 
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mountain  top,  and  the  white,  pebbly  sandstone  of  F.  XII.  proper, 
lies  under  the  summit,  and  crops  out  high  up  on  the  southern  side.5 
The  hills  on  tfce  northern  side  of  the  Tangascootac,  do  not  reach  the 
Novation  of  the  Allegheny  mountain,  until  we  recede  several  mites, 
when  a  change  of  the  dip  to  the  south  brings  up  the  lower  rocks. 
Along  the  northern  side  of  the  creek,  the  knobs  are  capped  by  F.  XIL 
?is  far  up  the  valley  as  the  Forks.  A  H trie  below  this,  the  coat  mea- 
sures first  appear  on  the  north  side  of  the  stream,  and  finally  further 
-toward.*  the  west,  occupy  alt  the  high  ground  between  the  heads  of  the 
two  forks,  but  no  coal  occurs  to  the  north  of  the  North  Fork,  the  hills 
then  bsingeapped  by  the  conglomerate.  The  most  eastern  coal  beds 
-opened,  are  south  of  the  First  Fork,  at  an  elevation  of  about  580  feet 
above  the  stream,  which,  ia  a  course  of  %i  miles  to  its  mouth,  de- 
scends thirty  teet.  The  upper  bed  lies  beneath  a  thick  stratum  of 
browu  sandstone.  It  appears  to  be  four  feet  (hick,  but  at  some  dis- 
tance in  from  the  crop,  a  fauii  causes  it  locally  to  be  only  two  feet.  The 
♦quality  of  t  hi*  coal  is  excellent.  It  is  underlaid  by  a  bed  of  good  fire- 
clay. There  occur  about  thirty-five  feet  of  other  strata,  coveririg^his 
bed  over  an  area  of  perhaps  fifty  acres.  Another  coal  seam,  some- 
what slaty,  three  feet  in  thickness,  lies  about  thirty  feet  lower  down, 
at  no  great  distance  under  which  is  F.  XII.,  forming  a  stratum  nearly 
100  feet  in  depth.  This  rock  is  here  a  fine  sandstone,  containing 
white  pebbles,  and  disintegrates  into  a  fine  sand,  welt  adapted  for 
*rm king  glass.  The  next  openings  are  on  the  south  side  of  the  creek^ 
two  miles  above  the  Forks.  The  upper  occurs  near  the  top  of  the 
hill.  It  is  four  feet  thick,  including  some  small  seams  of  state  and 
fire-clay.  Over  it  lies  a  soft  and  very  tenaeeous  slate  clay,  four  feet 
thick.  The  coat  is  good  ;  it  breaks  into  rectangular  pieces,  and  con- 
tains much  mineral  charcoal,  occasionally  in  seams  nearly  half  ad 
in  chin  thickness,  showing  the  fibrous  structure  of  the  coivt  vegetatkm. 
It  is  beautifully  marked  by  thin  alternating  lamina  of  dull  and  spleti* 
«dent  glance  coal.  A  bed,  supposed  to  be  the  same,  has  been  opened  at 
a  lower  level  in  a  north-western  direction,  that  being  the  course  of  the 
dip.  At  this  latter  place,  its  total  thickness  is  (bur  or  five  feet,  in- 
cluding one  foot  of  dividing  fire-clay.  Between  twenty  and  thirty 
feet  under  this,  occurs  another  coal  seam,  not  welt  exposed,  but  ap- 
parently  two  feet  thick  ;  upon  it  rests  two  feet  of  fire-clay,  and  over 
that  one  foot  of  black  slate,  surmounted  by  more  than  ten  feet  of  blue 
state.  The  rocks  underneath  the  coal,  are  entirety  concealed,  but 
the  conglomerate  cannot  be  far  below.  On  the  southern  side  of  the 
Allegheny  mountain,  there  are  two  smalt  benches  near  the  summit,  at 
some  height  above  the  steep  slope,  caused  by  the  conglomerate.  The 
lower  of  these  contains  the  "brown  roek,"  while  the  upper  one,probai 
bly,  embraces  a  %ed  of  coat.  The  hilts  north  of  the  North  Fork  con- 
stitute the  northern  margin  of  this  coat  basin.  They  are  higher  than 
the  hills  around,  being  capped  by  the  conglomerate.  Between  the 
north  and  south -forks,  coat  measures  extend  through  the  hills  for  some 
distance.  Indications  ef  iron  ort  present  themselves  in  F.  XI.,  in  a 
.  ravine,  two  mites  above  the  Forks.     Between  five  and  six  miles  from 
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the  moulb,  the  coal  measures  are  within  seventy-five  feet  of  the  bed* 
of  the  streams,  the  hills  rising  about  250  feel  higher.  Further  west' 
ward,  the  surface  becomes  smoother,  and  the  extent  of  country  embra- 
cing the  coal  measures,  much  greater ;  but  the  close  of  the  autumn 
confined  our  investigations  in  this  basin,  to  the  neighborhoods  already 
described.  The  distance  across  the  basin,  from  the  Allegheny  moun~ 
tain  to  the  hiiis  north  of  the  North  Fork,  is  apparently  about  five 
miles,  but  the  actual  area  of  the  coal  is  more  circumscribed,  owing  to 
the  numerous  v allies  of  denudation*  In  the  district  hitherto  explored, 
the  indications  of  iron  ore  among  the  coal  measures,  are  unpromising* 

This  basin  is  prolonged,  no  doubt,  across  the  head  streams  of  Beach 
creek,  and  embraces  the  coai  measures  at  Snow  Shoe  and  Phillips- 
burg. 

Though  the  eastern  extremity  of  this  basin  has  not  been  yet  explo- 
red, we  have  ascertained  with  tolerable  certainty,  that  it  crosses  the 
Loyalsock,  near  the  mouth  of  Plunkett's  creek*  The  rocks  opposite 
the  mouth  of  Mill  creek,  the  first  large  stream  above  the  mouth  of 
Plunkett's  creek  and  along  the  whole  extent  of  that  stream,  dip  gently 
to  the  S.  S.  E.  The  conglomerate  capping,  the  hills  may  be  traced 
for  miles  along  their  summits*  At  the  very  head  of  Mill  creek,  the 
lower  beds  of  F.  X*  replace  it  on  the  hill  tops ;  and  below  the  mouth  of 
that  stream  on  the  other  side  of  the  Loyalsock,  F.  IX.,  rises  two  hun- 
dred feet  in  the  hill,  the  rest  consisting  of  the  flaggy  brown  sand* 
stones  of  F.  X«  In  the  latter  rock  occur  thin  bands  of  a  poor  arena* 
ceou$  lime f lone,  hardly  rich  enough  in  lime  to  be  of  any  value.  It 
assumes  a  singularly  pittad  or  worm-eaten  surface  from  atmospheric 
action*  It  is  sometimes  four  feet  thick.  On  the  top  of  the  hill, above 
referred  to,  at  an  elevation  of  about  one  thousand  feet  above  the 
stream,  occurs  the  conglomerate,  apparently  about  forty  feet  thick, 
dipping  S.  S.  £.  The  summits  along  the  creek  were  minutely  explo- 
ited, from  Mill  creek  to  Liuk  creek,  a  tributary  of  the  tittle  Loyalsock, 
without  the  discovery  of  any  thing  of  economical  importance. 

The  topography  of  this  part  of  the  State  map  is  exceedingly  erro- 
neous. 

A  remarkably  abrupt  anticlinal  axis  exposing  the  red  sandstones  of 
F.  IX.,  on  the  stream  next  west  of  Lick  creek,  (another  mill  creek,) 
was  traced  in  a  west  by  south  direction,  crossing  Pleasant  stream, 
Lycoming  creek,  half  a  railo  above  the  mouth  of  Pleasant  stream  and 
Pine  creek,  six  miles  above  the  mouth  of  the  First  Fork,  beyond  which 
it  deflects  a  little  more  to  the  south,  being  the  great  axis  separating 
the  Snow  Shoe  from  the  Karthaus  basins*  Nowhere  does  it  exhibit 
dips  so  great,  as  along  the  waters  of  the  Loyalsock. 

The  considerable  angle  at  which  the  rocks  dip  north  of  the  little 
Loyalsock,  causes  nearly  the  whole  thickness  of  F.  IX.  to  crop  out  in 
one  hill,  though  its  perpendicular  depth  is  about  one  thousand  feet. 
The  olive  and  greenish  slates  of  the  underlying  strata  at  the  alternation 
of  Fs.  VIII*  and  IX.  also  appear.  They  have  been  erroneously  fan* 
cjed  to  contain  capper  or*.  Formation  VIII.  itself,  comes  to  the  sur* 
iace  near  the  confluence  of  Mill  creek  and  Lick  creek,  where  it  includes 
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a  thin  bed  of  fossiiiferous  Um'stont  of  good  quality  for  making  lime. 
Near  the  limestone,  rises  a  brine  spring,  the  water  of  which  furnishes 
a  blackish  sediment,  by  evaporation. 

The  bottom  lands  of  the  Loyalsock  are  wider  than  those  on  most  of 
the  other  streams  in  the  northern  counties,  and  contain  many  good 
farms.  The  neighboring  hilts  are  precipitous  and  rocky  and  remarka- 
ble for  the  distinct  features  of  the  benches  along  their  side  a*  Their 
height  varies  from  a  few  hundred  to  a  thousand  feet ;  one  of  them 
proved  to  be  nine  hundred  and  eighty-eight  feet  by  measurement.  In 
this  hit!,  which  is  a  mite  above  the  mouth  of  Elk  creek  on  the  north 
side,  the  strata  as  far  as  ascertained,  are  as  follows.  For  the  first 
thirty  feet  above  the  stream,  red  shales  of  P.  IX.  Upon  the  red  shales 
a  blue  sandstone.  Above  this  occur  flaggy  argillaceous  sandstones, 
somewhat  reddish,  but  more  commonly  blue  and  gray.  The  flat  loose 
, pieces  of  this  rock  conceal  most  of  the  lower  beds,  resting  on  the  side 
of  the  hill,  although  it  slopes  at  an  angle  of  nearly  seventy  degrees. 
A  somewhat  reddisli  and  heterogeneous  calcareous  rock,  in  large 
blocks  has  fallen  a  short  way  down  to  the  water's  edge.  It  is  an  in- 
different limestone,  probably  unfit  for  use.  At  the  height  of  five  hun- 
dred and  sixty-eight  feet,  occurs  a  bold  bench  or  perpendicular  cliff, 
formed  by  a  bed  of  coarse  white  sandstone  and  conglomerate,  about 
eighty  feet  thick,  embracing  a  curious  variety  of  white  shale,  one  foot 
in  thichness.  Receding  from  this  escarpment,  occurs  a  shelf  or  ter- 
race of  very  gentle  slope,  from  which  the  hill  rises  by  a  steep  and 
regular  acclivity  to  the  very  summit,  which  is  covered  with  scattered 
pieces  of  coarse  conglomerate.  This  hill  and  the  adjoining  rivulets 
were  closely  examined,  and  a  few  excavations  were  made  without  dis« 
covering  any  trace  of  either  iron  ore  or  coat :  which  latter  ought  to 
have  presented  itself,  had  the  bench  described  been  formed  by  the 
conglomerate  of  F.  XH.  A  band  of  red  shale  near  the  summit,  be* 
longs  probably  to  F.  XL  and  may  possibly  contain  some  iron  ore* 
The  summit  of  this  hill  is  a  broad  flat,  used  as  a  pasture,  and  the  only 
artificial  enclosure  required  for  the  cattle,  is  a  single  bar  put  across  a 
narrow  passage  between  two  rocks. 

On  the  south  of  Loyalsock,  opposite  the  last  hill,  a  bench  exists 
apparently  on  a  level  with  the  lop  of  this,  while  a  knob  forty  or  fifty 
feet  high  rises  above  it,  composed  of  sandstone  and  conglomerate.-* 
Under  this  last  bed,  is  a  thin  seam  of  coal,  one  foot  thick,  overlaid  by 
a  foot  of  slaty  canne!  coal,  and  resting  on  a  floor  of  black  bituminous 
shale.  The  same  band  of  coal  was  readily  discovered  in  other  places, 
at  the  base  of  similar  knobs  in  the  neighborhood*  No  iron  ore  was 
found.  The  coarse  conglomerate  occupies  only  the  very  highest 
knobs.  The  stratification  here  described,  belongs  to  nearly  all  the 
hills  lying  on  this  creek.  ' 

Elk  Lake  is  incorrectly  placed  upoc  the  map ;  it  should  be  five  miles 
further  west,  being  by  the  scale  of  the  map  one  inch  out  of  its  true 
position.  The  country  around  Elk  creek,  consists  of  Fs.  IX.  and  X. 
HogelandY  branch  traverses  the  red  shales  of  F.  IX.,  throughout  its 
whole  course ;  it  is  a  rapid  stream,  descending  by  a  series  of  water 
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fails,  from  twenty  to  forty  feet  high,  over  the  harder  sandstone  shelves, 

in  the  red  shale.    The  scenery  at  some  of  these  waterfalls,  is  wild 
and  picturesque  in  in  a  high  degree. 

Near  the  top  of  the  hills  around  the  head  of  Hogeland's  branch,  we 
find  a  stratum  of  poor  bluish  limestone  one  foot  thick,  and  among  the 
red  shale  200  feet  lower  down,  two  others  belonging  to  the  alterna- 
tions of  Fs.  IX.  and  X.  A  mile  or  two  east  of  Hogeland's  branch, 
many  loose  pieces  of  the  conglomerate  are  scattered  about  in  large 
boulders,  between  the  head  of  that  stream  and  the  forks  of  LoyaUock. 
The  rock  is  valued  by  the  inhabitants  for  making  mill  stones.  A 
knowledge  of  the  stratum  from  whence  they  are  derived,  would  prove 
a  guide  in  seeking  for  the  coal  measures. 

On  the  highest  parrs  of  Bennett's  ridge,  at  the  head  of  Plunkett's 
creek,  it  lies  in  place  dipping  N.  N.  W.  Jour  degrees,  and  under  it  we 
find  a  bed  of  the  red'shale  of  F.  XI.  It  was  traced  for  several  miles 
near  the  heads  of  Pleasant  stream  and  Plunkett's  creek.  At  two  or 
three  miles  below  the  head  of  Wallace's  run ;  though  the  ridge  is  very 
high  it  does  not  occur.  Bennett's  ridge  runs  north-east  through  Elk- 
land  township,  south  of  Pleasant  stream:  The  ridge  between  Pleasant 
stream  and  Rocky  run,  contains  only  the  lower  rocks  of  F,  X.  This 
is  about  ten  miles  above  Ralston.  Between  five  and  seven  miles  east 
of  Ralston,  the  conglomerate  is  well  exposed,  capping  the  hills  and 
forming  an  abrupt  or  sometimes  overhanging  wall,  twenty-five  or 
thirty  ieet  high,  full  or  dark  passages  and  deep  holes.  It  is  not  prac- 
ticable to  ascertain  the  existence  of  any  bed  of  iron  ore  which  may  oc- 
cur beneath  this  rock,  without  a  considerable  amount  of  digging.  Ap- 
proaching Ralston,  the  conglomerate  gradually  descends  lower  into 
the  hills,  which  from  the  deepening  of  the  valley  of  the  run,  has  an 
elevation  of  at  least  1,000  feet  above  its  bed* 

Rahton. 

The  next  place  of  importance  to  describe,  is  Ralston,  at  the  mouth 
of  Stony  or  Rocky  run,  on  Lycoming  creek,  twenty -six  miles  above 
Williams  port,  at  the  present  termination  of  the  Williamsport  and 
Elmira  rail  road.  The  hills,  which  are  about  one  thousand  feet  high, 
contain,  at  their  base,  the  red  rocks  of  F.  X.,  surmounted  by  the  con- 
glomeritic  limestone.  The  centre  of  the  coal  basin  crosses  Lycom- 
ing creek,  near  the  mouth  of  Dutchman's  run,  one  mile  above  Rocky 
run.  Ths  anticlinal  axis,  causing  the  southern  margin  of  this  basin, 
crosses  near  the  mouth  of  Pleasant  stream,  while  the  other  axis, 
bounding  it  on  the  ncrth,  pusses  near  the  mouth  of  Roaring  creek. 
The  hills,  including  the  coal  measures,  occupy  a  range  of  country 
east  and  west,  nearly  ten  miles  in  length;  but  the  coal  is  not  con- 
tinuous over  all  this  extent,  being  interrupted  by  deep  vallies  of  de- 
nudation. The  principal  localities  of  the  coal  are  on  a  branch  of 
Rocky  run,  between  that  stream  and  Dutchman's  run,  on  Red  run, 
the  other  side  of  Lycoming  creek,  and  on  Frozen  run,  near  Aston- 
ville.     From  Ralston,  a  wagon  joad,  at  a  grade  of  one  foot  elevation 
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to  the  rod,  ascends  three  miles- to  the  mines.  The  height  of  the  coal 
above  the  creek  at  Ralston  is  about  eight  hundred  and  seventy-five 
feet,  while  Ralston  itself  lies  eight  hundred  and  eight  feet  above  the 
tide.  On  Dutchman's  run,  a  remarkable  slide  in  the  face  of  the  hill 
has  laid  bare  F's.  X.  XL,  and  XII,  On  the  road  leading  to  the; 
mines,  and  below  the  conglomerate,  in  a  bed  of  dark  shale,  there  is 
a  valuable  band  of  iron  ore,  lying  only  four  feet  beneath  the  rock, 
from  which  it  is  separated  by  a  layer  of  brown  shale.  The  bed  of 
ore  has  not  been  fully  exposed ;  it  promises  to  be  about  six  feet  thick. 
The  ore  occurs  in  irregular  knotty  lumps,  closely  bebbed  in  a  soft 
reddish  and  white  shale.  It  forms  about  one-half  of  the  stratum,  and 
consists  of  nearly  a  white  crystaline  protocarbonate  of  iron,"  some- 
what resembling  a  fine  grained  sandstone.  This  is  apt  to  be  encrusted, 
with  the  brown  or  red  oxide.  These  balls  are  very  solid  and  heavy, 
becoming  more  massive  as  we  penetrate  deeper  in  from  the  crop.  In 
the  other  half  of  the  bed,  which  is  principally  shale,  occur  scattered 
balls  of  the  same  ore,  of  a  blotched  red  and  white  appearance.  This 
ore  is  admirably  suited  for  the  manufacture  of  foundry  iron.  I  shall 
present  its  chemical  composition,  when  describing  it  as  it  occurs  on 
Frozen  ruq,  where  it  is  converted  into  iron.  It  is  contemplated  to 
build  a  furnace,  for  smelting  this  ore,  on  Rocky  run. 

The  conglomerate  and  sandstone  stratum,  of  F.  XII.,  varies  from 
forty-five  to  one  hundred  and  fifty  feet  in  thickness;  the  top  of  this 
rock  is  marked  by  a  terrace,  gently  receding  from  the  front  of  the 
hill  to  an  abrupt  slope,  formed  by  a  bed  of  whits  sandstone,  about 
sixty  feet  in  thicknees.  Between  these  two  sandstone  beds  we  find  a 
seam  of  rather  slaty  coal,  from  eighteen  to  thirty  inches  thick,  under- 
laid by  thirty  inches  of  slate.  Over  the  sandstone  occurs  another 
bed  of  coal,  six  feet  thick,  but  not  of  superior  quality,  the  lower  part 
of  it  consisting  of  slaty  cannel  coal,  and  the  rest  being  rather  hard. 
It  includes  two  bands  of  slate,  one  eight  inches,  the  other  near  the  bot- 
tom, three  inches  thick. 

Another  coal  seam,,  between  two  feet  six  inches,  and  two  feet  ten 
inches  thick,  occurs  seven  and  a-half  feet  above  the  former.  It  con- 
tains three  inches  of  slate  near  the  middle,  but  supplies  an  excellent 
coal  for  coking,  and  is  much  superior  to  the  thicker  seam  beneath 
it.  Above  this  coal  we  find  a  bed  of  shale,  containing  large  nodular 
balls  of  iron  ore,  the  quantity  of  which  has  not  yet  been  ascertained; 
and  a  little  higher,  another  seam  of  coal  one  foot  in  thickness.  Next 
occur  seventeen  feet  of  sandstone,  and  then  a  bed  of  slate,  containing 
balls  of  good  iron  ore,  in  considerable  abundance.  It  is  thought  that 
this  layer  may  furnish  three  feet  of  iion  ore..  Still  ascending,  we  find 
eighty  feet  of  brown  sandstone,  then  a  fireclay  two  and  a-half  feet, and 
a  seam  of  coal  one  foot  thick,  blue  slate  three  feet,  brownish,  and  then 
white  sandstone  forty  feet,  and  above  this  a  bed  of  coal,  never  fully- 
opened,  but  stated  to  be  four  feet  thick,  presenting  a  good  appearance 
at  its  outcrop.  Crowning  the  highest  part  of  the  hill  occurs  a  bed  of 
conglomerate,  sixty  feet  in  thickness,  less  coarse  than  that  of  F.  XII. 
The,dipof  these  s.trata,  at  the  mines  on  Rocky  run,  is  gently  west- 
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ward  oil  Dutchman's  run;  on  the  opposite  side  it  is  towards  the  E.  3* 
E.,  while  a  few  miles  further  up  the  main  branch  of  Rocky  run,  it  is 
toward  to  the  north-west  about  four  degrees. 

A  somewhat  curious  feature  in  this  hill,  are  the  swamps  occurring 
on  its"  very  surninh ;  the  largest  occupying  several  acres,  entirely  des- 
titute of  timber,  and  containing  a  deposite  of  peat,  at  least  fifteen  feet 
in  depth.  A  rare  tree,  the  rowan  tree  or  loitcfi  hazel,  occurs  on  the 
borders  of  these  swamps. 

On  Red  run  the  strata  are  nearly  the  same  as  at  Ralston.  Beneath 
the  conglomerate,  the  shale  containing  the  iron  ore  is  thirty-four  feet 
thick,  and  underneath  that  is  a  sandstone  one  hundred  feet,  succeeded 
by  another  bed  of  red  shale  fifty  feet  in  thickness.  These  two  red 
shales  correspond  with  those  at  Farrandsville,  already  described,  ex- 
cepting  that  the  iron  ore  occurs  at  the  latter  place  in  the  lower  bed. 

Frozen  run  enters  Lycoming  creek  on  the  west  side,  below  Rocky 
run.  At  a  spot  called  Aston  vifte  or  Oaksville,  a  furnace  is  in  operation 
smelting  the  ore  found  in  the  red  shale.  The  coat  measures  extend 
to  the  head  of  Frozen  run,  the  mines  being  on  the  hill  between  Frozen 
run  and  Red  run.  The  strata  here  are  very  similar  to  those  at  Rulston, 
except  that  the  boal  beds  are  not  quite  so  thick.  The  elevation  of  the 
red  shale  containing  the  ore  is  seven  hundred  and  ninety  feet  above 
the  rail  road.  The  ore  band  varies  from  four  and  a-half  to  six  feet 
in  thickness,  the  upper  half  containing  th3  richest  ore,  which,  remote 
from  the  outcrop,  is  nearly  solid.  Upon  it  rests  four  feet  of  shale. 
Ascending,  the  rocks  are  conglomerate  and  sandstone,  eighty- five 
feet,  coal  eighteen  inches,  brown  shale,  a  heavy  bed  of  sandstone,  coal 
two  feet  four  inches ;  and  a  little  higher,  another  coal,  eighteen  inches 
producing  a  good  article  for  coking.  This  last  lies  nine  hundred  and 
sixty  feet  above  the  railroad  at  the  mouth  of  Frozen  run,  and  the  hiR 
rises  about  thirty  feet  higher.  Near  the  base  of  the  hill  is  the  usual 
band  of  limestone  occurring  near  the  top  of  F.  IX.  It  is  too  impure 
to  be  employed  as  a  flux  in  the  furnace,  limestone  for  that  purpose 
being  brought  from  WiNiamsport,  and  employed  in  the  ratio  of  one 
ton  for  each  ton  of  cast  iron  made. 

The  furnace  at  this  place  is  forty  feet  high,  and  ten  feet  six  inches 
in  diameter  at  the  boshes.  It  has  been  in  successful  operation  only 
at  intervals  for  about  two  years ;  but  has  recently  produced  an  iron 
of  very  excellent  quality  for  foundry  use :  the  castings  being  highly 
esteemed. 

Crossing  Laurel  hill  by  the  road  up  Trout  run,  a  north  dip  Is  ob- 
served on  the  south  side  of  the  stream,  and  a  south  dip  on  the  north- 
side,  indicating  this  as  the  position  of  ths  synclinal  axis  of  the  coal 
b^ain.  Ascending  the  hilt  we  have  indications  ofF.  IX.  for  an  eleva- 
tion of  from  three  hundred  to  four  hundred  feet.  This  is  succeeded 
by  F.  X-;  on  the  upper  side  ef  which  we  find  the  two  bands  of  red 
shale  constituting  F.  XI.  Iroi  ore,  in  loose  pieces,  was  found  near  the 
upper  of  these  beds  of  red  shale,  and  not  far  from  the  summit  of  the 
hill,  which  is  surmounted  by  the  coarse  white  sandstone  and  conglo- 
merate of  F.  XII.    Above  this  last  rock,  one  of  the  lower  beds  of  coal 
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rtlay  possibly  exist,  where  the  knobs  rise  to  a  sufficient  height  from 
this  level.  Little  doubt  car>  prevail,  that  the  red  shale  below  the  coo- 
glomerate  includes  a  band  of  iron  ore  similar  to  that  found  at  Rals- 
ton. 

The  country  south  of  Laurel  hiU  is  extremely  rough,  being  covered 
by  Ps.  IX.  and  X.f  but  that  north  of  the  hitl  is  more  gently  undulating, 
F.  IX.  alone  capping  the  hills  and  producing  a  soil  fit  for,  farming. — 
The  northern  anticlinal  axis  of  the  Ralston  basin  crosses  the  road  a 
little  south  of  the  county  line,  while  the  southern  axis  passes  near  the 
head  of  Trout  run* 

The  next  place  in  our  progress  west,  where  this  basis  confainscoal, 
is  on  the  first  fork  of  Pine  Creek.  Heavy  masses  of  conglomerate 
Urew  the  flats  along  the  first  fork,  about  three  miles  from  the  mouth 
of  Bear  Run,  which  heads  near  Larry's  Greek.  We  no  longer  find 
F.  IX.  above  the  streams,  but  k  rises  to  their  level  near  the  Block  , 
House  fork,  and  a  little  below  the  old  English  mills.  The  hills  are' 
between- seven  hundred  and  eight  hundred  feet  high,  containing  about 
one  hundred  feet  of  the  conglomerate,  supporting  one  hundred  feet 
more  of  higher  strata.  On  a  stream  known  as  Three  Mile,  or  Por- 
cupine Run,  opposite  Wolf  Run,  the  conglomerate,  and  above  it,  the 
brown  sandstone,  are  well  exposed.  Between  them  no  bed*  of  coal 
was  discovered  ;  but  above  the  sandstone,  a  coat-seam  was  found  con- 
sisting of  two  bands,  each  about  one  foot  thick,  separated  by  a  layer 
of  hard  shale.  The  lower  band  in  this  seam  is  a  beautiful  black 
shining  coal.  Below  it  lies  a  bed  of  hard  blue  shale.  Much  search 
was  made  for  iron  ore,  but  without  success.  Whether  other  beds  of 
coal  exist  in-  this  neighborhood,  is  uncertain;  but  the  country  seems 
well  deserving  of  further  investigation.  The  conglomerate  caps  the 
hills  on  both  sides  of  the  fork,  a  little  distance  .north  and  south  from 
the  spot  where  the  coal  was  found.  Oa  the  east  side  of  the  fork,  and 
on  the  Block  House  Branch,  the  indications  of  coal  are  less  promising 
than  on  the  west  side.  An  unsuccessful  search  was  made  for  the 
iron  ore  of  F.  XI.  A  ferruginous  band  in  the  red  shale  about  one 
hundred  and  fifty  feet  beneath  the  conglomerate,  implies  that  ore 
might  be  found  here  if  an  adequately  minute  explotation  were  made, 
assisted  by  proper  (figgidgs.  Specimens  seemingly  of  good  quality 
were  found  sticking  in  the  upturned  roots  of  trees  between  Porcupine 
Run,  and  the  old  English  mills. 

About  the  time  these  discoveries  on  the  first  fork  of  Pine  Creek 
were  made,  a  person  seeking  for  limestone  on  a  wild  tract  a  few  miles 
to  the  west,  stumbled  upon  a  bed  of  coal :  a  continuation  perhaps  of 
the  seam  above  described.  In  tracing  the  basin  in  that  direction, 
other  beds  were  discovered  and  opened,  to  which  1  shall  now  refer. 
The  locality  is  at  the  sources  of  Otter,  Day's,  and  English's  runs, 
which  empty  into  the  first  fork,  and  of  Trout  run,  which  empties  into 
Big  Pine  Creek,  below  the  second  fork  ;  the  property  belongs  to  Gen- 
eral Keim  of  Reading.  The  surface  is  gently  rolling,  hut  very  ele- 
vated; the  obscurity  of  the  exposures,  and  a  considerable  amount  of 
dip  in  the  strata,  causes  the  tracing  of  the  coal  in  this  neighborhood 


140  REPORT  OF  THE 

to  be  .rather  intricate,  as  a  section  made  across  the  basin  here  would 
show* 

On  the  very  highest  lands  to  the  north  and  north-west,  F.  XII* 
-either  caps  the  summits  or  leaves  very  little  room  for  the  "brown 
rock"  which  overlies  it.  A  dip  to  the  south  carries  down  these  rocks, 
and  soon  brings  in  the  coal  at  a  level  considerably  below  the  tops  of 
the  hills ;  but  the  ground  continuing  to  slope  also  to  the  south  and 
east,  renders  it  difficult  to  determine  how  far  the  coal  extends  in  those 
directions.  About  three  miles  north  on  the  road  towards  Rabb's,  the 
hill  suddenly  falls  off  about  two  hundred  feet,  exposing  the  upper 
band  of  F.  Xh  and  the  upper  part  of  F.  X.  brought  to  this  elevation 
by  the  southern  dip.  Still  further  north,  the  level  of  the  country  is 
much  lower  than  where  F.  XII.  occurs.  Where  the  road  crosses 
Otter  Run,  the  "  brown  rock  "  above  the  conglomerate  just  rises  to 
the  surface,  forming  the  lower  part  of  the  bank ;  above  this  is  the 
lowest  coal  seam,  which  is  two  feet  six  inches  thick,  containing  a  thin 
band  of  fireclay,  and  underlaid  by  another  bed  of  fireclay  two  feet 
thick.  The  outcrop  of  another  coal  seam,  shows  itself  a  little  higher 
up  in  the  same  digging.  The  -fire-clay  mentioned  is  of  good  quality, 
suitable  for  the  manufacture  of  fire-bricks.  Another  coal  bed  was 
found  twenty -five  feet  above  in  a  neighboring  bench  in  the  hill.  It 
was  opened  too  near  the  surface  to  ascertain  its  quality  ,•  its  thickness  i 

is  three  feet  and  eight  inches,  including  two  inches  of  slate.  Below  it 
lies  a  bed  of  fire-clay,  similar  to  that  of  the  middle  coal  seam.  The 
extent  of  this  upper  bed  cannot  be  great,  but  the  other  beds  underlie 
probably  fifty  acres  of  surface,  or  perhaps  more. 

Tracing  the  conglomerate  towards  the  north,  it  appears  near  the  top 
as  a  coarse  pebbly  rock,  and  lower  down,  as  a  reddish  brown  sandstone. 
The  thickness  of  the  whole  stratum  is  about  one  hundred  and  fifty  feet. 
On  the  northern  slope  of  the  hill  towards  the  old  English  settlement, 
F.  XI.  appears.  A  careful  search  was  here  made  for  the  iron  ore. — 
About  two  hundred  feet  lower  down,  the  soil  indicates  the  lower  red 
shale  bed,  and  here  possibly  the  iron  ore  may  exist.  The  hills  north- 
west of  the  coal  openings  rise  more  suddenly,  and  contain  the  con- 
glomerate. How  much  further  the  coal  measures  extend  towards  the 
south  and  east,  can  only  be  ascertained  by  systematic  diggings  and 
accurate  measurement,  beyond  the  resources  of  the  survey.  At  some 
places  in  those  directions,  the  elevation  seems  to  be  as  great  as  at  the 
coal,  but  a  change  of  dip  must  occur  before  we  proceed  far  in  that 
course.  The  brown  sandstone  is  exposed  below  the  coal  on  Otter 
run. 

Coal  may  hereafter  be  found  at  other  points  on  these  high  lands  be- 
tween the  First  Fork  and  Big  Pine  creek,  but  it  cannot  occupy  much 
extent  of  surface.  It  may  be  worth  the  attention  of  the  owners  of 
lands  lying  at  the  head  of  the  south-west  branch  of  Otter  run,  about 
five  miles  from  Callahan's,  to  excavate  for  coal,  as  the  appearances 
here  are  indicative  of  the  coal  measures,  and  the  conglomerate  does 
not  reach  to  the  highest  summits  of  the  country.  Examinations  were 
made  here,  both  for  the  coal  and  the  iron  ore  of  F.  XL   A  pit  dug  in 
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ike  red  shale  about  twelve  feet,  did  not,  however,  bring  either  mineral 
to  light;  but  it  is  probable  that  the  ore  exists,  if  at  all,  in  this  neigh- 
borhood, chiefly  in-  the  lower  bed  of  red  shale  v  for  we  subsequently 
found  it  there  on  the  west  side  of  Pine  creek,  nearly  opposite  Calla- 
han's. At  this  spot  k  is  notr  however,  well  exposed,  being  only  about 
six  inches  thick,  and  composed  of  hollow  ellipiiical  nodules,  containing 
sometimes  an  undecom posed  blue  centre* 

Tome's  creek  enters  Pine  creek  on  its  west  side,  heading  near  the- 
corner  of  Lycoming  county.  The  anticlinal  axis  north  «of  the  coal 
basin  we  have  been  describing,  crosses  the  main  creek  just  above 
{heir  junction.  Ascending  the  mountain  by  a  road  crossing  over  to 
the  Coudersport  road,  the  ?ock3  of  F.  IX.  show  themselves  for  the  first 
two- thirds  of  the  way  up.  Near  the  top  of  the  formation,  we  meet 
with  two  beds  of  the  blue  catcareoup  conglomerate,  and  another  about 
one  hundred  feet  higher  up,  among  the  lower  beds  of  F.  X.  which  con- 
tinues for  one  hundred  feet  more.  Above  this,  we  find  a  bed  of  iron 
ore  in  F.  XI.  at  one  time  dug  in  several  places.  It  varies  in  thickness 
from  two  to  three  CeeU  From  the  iron  ore  (o  the  top  of  the  hill,  a  ver- 
tical space  of  forty  feet,  the  rock  is  the  white  sandstone  of  F.  XII.  pre* 
senting  at  the  summit  many  pebbles.  Near  Herod's,  on,  the  Couders- 
port  road,  the  surface  is  a  little  higher  than  the  conglomerate,  and 
consequently  a  small  bed  of  coal,  one  foot  in  thickness,  has  been  found. 
This  coal  belongs  to  another  basin  lying  considerably  north  of  the  an- 
ticlinal axis  above  mentioned,  and  entirely  out  of  the  range  of  this 
second  or  Ralston  basin.  In  this  neighborhood,  the  conglomerate  and 
sandstone  of  F.  XII.  yield  a  white  sand,  which  would  be  well  adapted 
for  making  glass.  %. 

■  The  next  coal  basin  toward  the  north,  or  the  third  in  order,  is  that 
of  Blossburg,  on  the  Tioga  river.  The  hills  on  the  south  side  of  the 
river,  for  a  few  miles  above  Biossburg, are  capped  by  the  conglomerate; 
the  red  shale  rocks  of  F,  IX.  come  put  on  thuir  southern  slopes,  the 
dip  to  the  north  Jbeia&. considerable.  No  coal  has  been  found  on  that 
side  of  the  river,  excepting  near  Blossburg;  though  it  may  possibly  exist 
south  of  the  valley,  near  its  source.  The  coal  formation  e  xtends  east- 
ward nearly  to  the  head  waters  of  Tioga  river,  but  has  not  the  thick* 
ness  which  it  attains  further  West.  On  a  stream  called  Little  Falls 
rub,  nine  miles  above  Blossburg,  openings  were  made  some  years 
ago,  under  the  direction  of  one  of  the  mining  companies  of  Blossburg, 
developing  a  seam  of  coal  about  three  feet  thick,  and  small  bands  of 
iron  ore.  'A  bed  of  conglomerate,  twenty  feet  thick,  occurs  here. be- 
tween the  layers  of  slaty  sandstone,  dividing  this  last  rock  into  two 
portions ;  the  lower  one  being  of  considerable  thickness,  the  upper 
slaty  sandstone. sustaining  the  seam  of  coal.  Above  the  coal  rests  .a 
bed  of  black  shale  nearly  twenty,  feet  thick,  containing  kidney  formed 
■iron  ore  of  excellent  quality,  though  not  abundant ;  above  which  are 
three  layers  of  a  poorer  species  of  iron  ore  in  flat  slabs,  measuring 
four  inches  in  thickness.  Over  the  shale  with  ore,  lies  a  bed  of  slaty 
sandstone,  extending  to  the  summit  of  the  hill.  The  dip  of  the  beds 
at  this  place,  ia  towards  the  north.    At  the  eastern  side  of  this  hiUt 
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the  sandstone  fanning  the  summit,  containing  some  small  pdbMes, 
resembles  somewhat  a  conglomerate.  It  includes  some  small  bands 
of  coal. 

The  next  stream  towards  the  west,  which  furnishes  a  good  view  of 
the  strata,  is  Fellow's  run ;  but  no  coal  has  been  opened  upon  it. 
About  three  miles  above  its  mouth,  this  stream  descends  intoa  beautiftA 
and  picturesque  water-fall,  the  whole  height  of  which,  embracing  three 
leaps,  is  sixty  feet.  Below  the  lowest  of  these,  the  conglomerate  and 
sandstone  rock  rises  perpendicularly  to  a  greater  height  thau  that  of 
the  falls.  The  height  of  the  top  of  the  water-mil  or  of  the  conglomerate 
rock,  is  about  four  hundred  and  thirty  feet  above  the  bridge  at  Bioss- 
burg,  while  the  elevation  of  the  same  on  Morris1  run,  lying  further 
west,  is  about  three  hundred  feet.  On  Morris9  run,  about  three  miles 
above  its  mouth,  at  the  height  of  three  hundred  and  twenty-two  feet 
above  the  Blossburg  bridge,  a  seam  of  coal  was  opened  some  years 
ago,  more  than  six  feet  in  thickness.  It  has  a  root  of  fireclay  about 
six  ioches'thick,  which  must  be  mined  with  the  coal.  Beneath  the 
coal  lies  a  bed  of  shale,  twelve  feet  thick,  said  to  rest  on  another 
seam  of  coal,  probably  a  thin  one ;  and  below  this  is  found  a  thw 
bedded  sandstone,  extending  for  a  moderate  depth  to  the  top  of  the 
conglomerate.  Higher  up  the  run,  in  endeavoring  to  remove  some  of 
the  loose  material  covering  the  rocks,  a  large  tamp  of  "excellent  kid- 
ney ore  was  found,  wighing  at  least  two  hundred  pounds.  This  had 
fallen,  no  doubt,  from  some  bed  in  the  side  of  the  hill.  Pieces  of  coal 
occur  in  the  swampy  ground,  but  whether  they  belong  to  a  regular 
bed,  can  only  be  determined  by  draining  and  digging. 

About  forty  feet  above  the  large  vein  of  coat,  many  large  nodules 
of  a  rich  iron  ore  were  discovered  among  the  roots  of  an  upturned 
tree.  Their  abundance  was  such  as  to  indicate  a  considerable  band 
of  the  ore.  A  Tittle  lower  lies  a  bed  of  dark  blue  shale,  enclosing  a 
seam  of  slaty  cannel  coal,  of  unknown  thickness*  Other  beds  of 
coal  may  possibly  have  been  mei  with  still  higher  up,  or  perhaps  the 
exposure  seen  was  only  the  outcrop  of  these  same  seams  repeated ; 
little  satisfactory  information  being  at  present  preserved  concerning 
the  earlier  diggings  in  this  vicinity.  'Hie  access  to  these  localities,  is 
through  a  succession  of  thick  woods  and  tangled  laurel  swamps; 
though  the  country  is  not  unsuitable  to  the  construction  of  roads. 

As  some  anticipations  exist  that  the  coal  will  be  developed  in  Elk 
mountain,  the  southern  margin  of  the  basin,  it  may  be  desirable  to 
present  in  this  place  a  general  description  of  its  summit.  Near  the 
top  of  a  high  ridge  between  the  foiks  of  Carpenter's  run,*  a  tributary 
of  the  Tioga,  from  the  south,  occurs  a  stratum  of  fine  grained  white 
sandstone,  which  readily  disintegrates  into  good  glass  maker's  sand. 
Below  this,  we  meet  many  loose  pieces  of  conglomerate,  which  occur; 
in  place  100  feet  higher  up,  constituting  benches  within  fifty  feet  of 
the  summit,  and  about  500  feet  above  the  Tioga  river,  This  rock  « 
about  fifty  feet  in  thickness,  being  in  somo  places  a  coarse  conglom- 
erate, in  others  pasting  into  sandstone.  This  bed  caps  the  whole  ridi 
opposite  the  month  of  Fellow's  run,  for  a  mile  or  more  back  from  ii 
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river.  Its  &f>  is  towards  the  N.  N.  W.  The  same  rock  has  been 
encountered  further  east  on  the  same  side  of  the  Tioga,  forming  the 
summit  oTlhe  hills*  It  is  m  vain  therefore  to  look  for  workable  coal 
in  these  positions ;  the  most  that  can  be  hoped  for,  being  a  small  im- 
perfect seam,  occasionally  found  beneath  this  stratum,  about  ten  inches 
thick. 

The  rocks  in  the  bottom  lands  along  the  river  above  Blessburg,  be* 
long  to  P.  X.,  and  contain  some  layers  suitable  for  whetstones.  For- 
mation IX.  does  not  show  itself. 

Coat  run,  upon  which  some  of  the  mines  above  Blossburg  are  situa- 
ted, enters  the  Tioga  from  the  north-east.  Its  source  is  not  quite  a 
mile  from  the  river.  The  hills  around  it  are  400  feet  above  Bloss- 
burg, A  nearly  continuous  section  of  the  strata  was  obtained  on  this 
run.  The  highest  bed  measured,  is  at  an  elevation  of  about  284  feet 
above  the  river,  above  which  occurs  a  considerable  thickness  of  rocks 
without  exposures.  m 

Section  at  Coal  Run* 

Brown  sandstone, 

Kidney  ore,  shut  out  by  the  sandstone. 

Shale,  a  thin  bed, 

Coal,  chiefly  cannel  coal,  3  feet. 

Fireclay, 

Shale, 
.  Coal, 

Fireclay, 

Shale, 

Nodular  ore, 

Blue  shale, 

Coal, 

Fireclay, 

Shale, 

Sandstone  with  vegetable  remains. 

Fireclay,  6 

Cannel  coal,  with  two  seams  of  slate,  one  1  foot 

the  other  3  inches  thick,  8        7 

Shale,  containing  rich  kidney  form  ore,  the  aggre- 
gate thickness  is  about  6  inches,  all  lying  wi;h* 
in  3  feet,  32 

Coal  too  far  below  the  ore  to  be  worked  with  it,        I 

Sandstone,  30 

Cannel  coal,  2 

Olive  colored  shale* 

Sandstone  with  vegetable  remains,  passing  into 
a  conglomerate  toward*  its  lower  pari. 

Below  these  strata,  wo  inept  with  the  red  shales  of  F.  X.,  alternat- 
ing with  sandstone.     Diggings  have  been  made  in  this  red  shale,  for 
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iron  ore,  two  unimportant  bands  of  which  were  discovered.     Near 
the  upper  red  shale,  is  a  bed  of  fireclay. 

The  next  vertical  section  measured,  is  on  Bear  Creek,  north  of 
Coal  Run,  but  on  the  same  side  of  the  river.  A  thick  bed  of  sand- 
stone, part  of  which  is  pebbly,  and  about  fifty  feet  thick,  forms  the 
upper  rock  in  this  hill,  above  the  coal-mines.  The  following  series, 
commencing  a  few  feet  below  the  bottom  of  this  rock,  exhibits  the 
composition  of  this  hill: 

Coal,  variable,  but  sometimes  *«  1  foot,     6  inches. 

Shale,  containing  four  inches  of  iron  ore,  ten  to 

twelve  feet,  12     "        0     " 

Coal,  3     "        7     " 

Fireclay,  two  to  three  feet,  3     "       0   -  •• 

Coaf,  lower  half  cannel  coal,  **     "        *     " 


12 

c« 

0 

3 

C( 

7 

3 

«i 

0 

1 

ct 

2 

12 

u 

0 

I 

It 

6 

30 

<< 

0 

4 

u 

0 

•Dark  sandstone,  with  purplish  stripes,  12    "        0     " 

Coal,         .  *     "        *     " 

Stratum  not  measured, 

Sandstone,  imbedding  pebbles,    '  30     "        0     rt 

Bed  containing  iron  ore,  three  to  five  feet,  4    "        0     " 

Stratum  not  measured. 
♦Sandstone. 

Stratum  not  measured. 
Red  and  yellow  shales  of  F.  XL 

The  upper  coal  occurs  on  the  south  side  of  the  creek,  where  it  is 
one  foot  six  inches  thick ;  but  on  the  north  side,  it  is  entirely  wanting. 
The  ore  in  the  next  stratum  is  good,  but  small  in  quantity  ;  this  bed 
is  also  visible  on  Coal  Run.  The  next  bed  is  the  main  eoal  seam  at 
Blossburg;  it  has  been  opened  in  five  different  drills,  two  on  the  south 
side  and  three  on  the  north  side  of  the  creek,  at  an  elevation  of  about 
two  hundred  and  eighty  feet  above  the  rail  road,  not  quite  a  mile  dis- 
tant. Tke  quality  of  this  coal  is  somewhat  injured  by  the  amount  of 
sulphuret  of  iron  occasionally  present,  from  which  the  chief  part  of 
the  bed  is  comparatively  iree,  having  a  fine  brilliant  lustre.     A   fault  a 

crossing  the  three  drifts  on  the  north  side  of  the  creek  in  a  north-east  ' 

and  south-west  course,  throws  down  the  coal  three  feet.   Large  quan- 
tities of  this  coal  are  carried  down  the  Tioga  valley  in  the  winter. — 

The  fireclay  under  this  coal  contains fossil-stems<of  the  genus  cactus* 
At  its  outciop  occurs  a  large  deposite  of  exceedingly  tough  clay,  de- 
rived from  this  bed,  well  adapted  for  the  manufacture  o!  fire-bricks. 
The  eighteen  inch  seam  of  coal  was  at  one  time  partially  mined,  but 
has  since  been  abandoned..  The  sandstone  which  underlies  this,  is 
rather  remarkable,  passing  in  its  lower  beds  into  a  coarse  conglomer- 
ate. We  have  not  yet  determined  whether  this  bed  marks  the  bottom 
of  the  coal  measures.  Under  it  lies  another  bed  of  sandstone,  and 
beneath  that  the  red  shales  of  F.  XI.  Below  the  conglomerate,  a 
rather  singular  band  of  ore  has  been  met  with,  which  thinned  out 
after  being  pursued  for  a  few  feet  in.  It  would  justify  further  explo- 
ration. The  shale  containing  this  ore  is  nearly  five  feet  thick,  con- 
sistiog  largely  at  its  outcrop,  of  long  elliptical  balls  of  a  very  argilla- 
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ceous  brown  ore,  lying  closely  adjacent  to  each  other,  and' forming 
more  than  one- hah  of  the  stratum.  Each  elongated  nodule,  consists 
externally  of  a  series  of  concentric  crusts,  which  readily  pee)  off  by 
exposure  to  the  atmosphere.  Beneath  the  balls,  lies  a  nearly  solid 
layer  of  a  heavy  yellowish-gray  ore,  about  six  inches  thick,  having 
a  true  oolitic  structure.  These  beds  appear  to  be  shut  out  by  the 
overhanging  sandstone,  at  a  short  distance  in  from  the  surface.  Other 
excavations  have  been  made  for  ore  in  the  other  red  bands  lower 
down  in  the  series,  but  unsuccessfully.  The  conglomerate  and  sand- 
stone of  the  two  beds  described,  strew  the  hillsides  in  great  quantity, 
and  furnish  an  excellent  building  material. 

Half  a  mile  north  of  Bear  Creek  and  parallel  with  it,  is  the  de- 
nuded valley  of  East  Creek,  on  the  northern  side  of  which  the  hill  is 
capped  by  a  thick  bed  of  sandstone  passing  towards  its  lower  part 
into  a  conglomerate.  Underneath  this  lies  a  stratum  of  brown  shale, 
fifteen  feet  thick,  containing  four  bands  of  nodular  ore,"  included  in 
a  thickness  of  seven  feet  of  shale,  the  aggregate  thickness  of  the  ore 
being*  thirteen  inches.  This  bed  of  ore  is  the  most  promising  hithetlo 
met  with  in  the  region.  The  chemical  composition  of  this  ore  wHt  be 
seen  in  Cap.  Vf. 

Below  the  shale  is  a  thin  layer  of  sandstone;  then  a  black  shale, 
including  a  thin  seam  of  cannei  coal ;  and  fifteen  feet  under  this,  it  is 
said  another  seam  of  ore  occurs  fifteen  inches  thick  ;  and  beneath  it 
again  a  bed  of  coal  twentv-one  inches  in  thickness. 

A  considerable  southern  dip  Occurring  between  East  creek  hill  and 
Bear  creek  hill,  the  sandstone  capping  the  summit  of  the  former,  is 
probably  the  same  as  that  which  underlies  the  coal  openings  along  the 
latter.  On  Limestone  Hill,  half  a  mile  further  north,  the  highest 
rocks  are  the  thin  beaded  sandstones  of  F.  X.  extending  from  witnin 
two  hundred  feet  of  the  base  to  the  summit.  At  its  base  the  limestone 
so  often  found,  at  the  alternation  of  F.  IX.  and  F.  X.  shows  itself,  with 
a  thickness  of  at  least  eight  feet,  consisting  of  heterogeneous  materials, 
closely  cemented  by  calcareous  matter.  It  has  a  variegated  aspect,  like 
certain  breccais.  It  is  a  durable  rock,  well  adapted  for  building  stone, 
but  it  is  too  impare  to  be  converted  into  lime.  It  is  underlaid  by  a 
blueish,  micaceous  sandstone,  furnishing  an  excellent  building  stone. 
The  dip  here  is  at  an  angle  of  five  degrees  towards  the  S.  8.  E.  North 
of  Limestone  Hill,  some  of  the  lower  layers  of  F.  IX.  appear  above 
the  bed  of  the  valley.  Iir  one  particular  band  of  red,  micaceous  sand- 
stone, occur  numerous  mutilated  remains  of  a  highly  curious  fossil 
fish,  the  Holoptyclmi  of  Agahiz*  Further  north,  still  lower  rocks 
appear. 

On  the  west  side  of  tlie  Tioga  river  between  the  heads  of  Johnson's 
creek  and  Boon's  creek,  three  miles  from  Blossburg,  the  coal  mea- 
sures occupy  the  hills,  though  little  is  known  of  them  at  this  locality. 
The  following  accoutit  of  the  stratification  on  Johnson's  creek,  was 
furnished  by  the  superintendent  of  the  mines  at  Blossburg.  Near  the 
summit  occurs  a  shale  containing  nodular  iron  ore ;  below  this,  a  bed 
of  coal  two  feet  two  inches  thick;  then  fifteen  or  twenty  feat  of  saod- 
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stone,  then  another  coal  seam  embracing  two  feet  five  inches  or  cotl, 
fifteen  inches  stale  and  twenty -two  inches  coal ;  in  all,  a  bed  about  six 
feet  in  thickness. 

On  West  Hill  near  the  mouth  of  Johnson's  cieek,  there  is  a  sand- 
stone passing  into  fine  grained  conglomerate  about  fifty  feet  in  thick- 
ness, underlaid  by  four  feet  of  olive  colored  shale,  containing  about 
two  feel  in  the  aggregate,  of  iron  ore  near  its  outcrop.  The  lower 
portion  of  this  ore  is  of  a  greenish  gray  color ;  the  upper  is  reddish, 
and  sometimes  oolitic  in  its  structure. 

At  the  outcrop,  the  greenish  gray  kind  is  one  foot  four  inches  thick, 
the  red  ore  nine  inches.  The  whole  bed  shows  signs  of  diminishing 
in  thickness,  when  followed  in  towards  the  hill,  bat  possibly  it  may 
-again  augment.  At  the  foot  of  the  hill  a  considerable  deposite  of  beg 
ore  has  been  collected,  apparently  from  this  stratum. 

From  the  foregoing  remarks,  it  will  appear  that  the  principal  sup- 
ply of  coal  at  Blossburg,  must  come  from  one  seam,  and  that  this 
occurs  in  greatest  thickness  on  Morris"  run,  six  miles  from  the  village 
where  it  is  about  six  feet  from  floor  to  roof.  No  bed  of  iron  ore  has 
been  yet  discovered,  which  will  justify,  I  conceive,  the  construction  of 
a  large  furnace,  though  some  of  those  already  opened  may  prove  suf- 
ficiently productive  when  further  explored. 

Crossing  this  coal  basin  at  a  point  further  west,  in  a  south-east  di- 
rection from  the  south-west  corner  of  Cbarlston  township,  the  follow- 
.  ing  features  present  themselves.  The  hills  in  this  part  ol  the  town- 
ship are  capped  by  F.  XII. ,  the  material  used  in  the  construction  of 
the  Court  Bouse  at  Weilsborough.  Passing  south-eastward  crosses 
the  forks  of  the  First  Fork  or  Babb's  creek,  the  conglomerate  is  seen 
to  occupy  the  tops  of  all  the  high  ridges,  being  no  where  met  with 
below  the  summit.  The  upturned  roots  of  the  trees  furnish  no  indi- 
cations of  coal  smut.  Southward  to  the  head  waters  of  the  First  Fork, 
near  the  Blossburg  road,  the  conglomerate  caps  the  summits.  In  so  \\  M 
3  country,  it  is  impossible  alwa)s  to  pronounce  with  positiveaess  upon 
the  non-existence  of  coal  in  a  part  of  the  basin  like  : his, where  a  slight 
d:p  may  bring  in,  unperceived,  the  lower  part  of  the  coal  measures* 
This  neighborhood  was  carefully  examined,  and  if  the  coal  does  pre- 
vail, it  cannot  cover  much  extent.  Further  west  over  Wilson's  or 
Y  a  mall's  creek,  entering  the  first  fork  at  Baab's,  and  .heading  towards 
VVellsborough,  the  coal  measures  have  been  discovered,  and  the  coal 
opened  on  the  west  side  of  the  stream.  On  t lie  east  or  opposite  side, 
coal  smut  was  also  found  by  us  at  the  mouth  of  Wilson's  creek.  Tno 
dip  is  gently  northward;  and  about  five  miles  above  or  towards  the 
north,  it  is  southward,  forming  the  basin,  in  the  centre  of  which  lie 
these  insulated  patches  of  coal  measures.  The  tops  of  the  hills  at  the 
two  boundaries  mentioned,  consist  of  the  conglomerate,  on  the  very 
highest  knobs  or  the  brown  roek  above  it ;  gradually  descending  to  a 
rather  lower  level  in  the  bask},  they  have  over  them  for  a  considerable 
extent  of  surface,  a  moderate  thickness  of  strata,  vbich  may  be  found 
to  contain  one  seam  of  .coal.  •  Between  one  hundred  and  two  hundred 
feet  below  the  conglomerate,  there  wcur  abundant  sign*  of  a  bed  of 
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iron  ore,  visible  along  the  brow  of  the  hills  on  each  side  of  Wilson'* 
Greek.  Some  amount  of  excavation,  however,  would  be  requisite  to 
develope  it.  Along  Wilson's  creek,  F.  X.  is  not  very  thick,  the  hilts 
containing  the  coal  measures  being  apparently  not  more  than  six  hunp 
tired  feet  high,  while  F.  IX.  just  appears  above  the  bed  of  the  veitey* 
The  coal  occurs  between  two  and  three  miles  above  BaaVs,  at  the 
month  of  Wilson's  creek.  It  overlies  a  bed  of  sandstone  reposing 
above  the  conglomerate.  The  floor  of  the  coal  is  a  dark  brown  ahale. 
The  seam  is  double*  the  upper  portion  being  one  foot  in  thickness, 
t  he  lower,  eighteen  inches,  both  of  good  quality*  They  are  separated 
by  a  band  of  dark  shale  one  foot  in  thickness  <;  the  roof  of  the  coal  bod 
consists  of  black  shale  full  of  vegetable  fossils.  The  hill  rises  only 
about  thirty  feet  higher  than  the  level  of  the  coal,  and  presents  no  iadV 
cations  of  another  seam,  or  of  a  band  of  iron  ore,  though  much  search 
was  made.  Half  a  mile  north  from  the  opening  made  in  the  coal,  the 
conglomerate  rock  is  finely  exposed,  exhibiting  itself  in  a  bed  of  about 
thirty  »iive  feet  thick.  Receding  a  tittle  from  the  front  of  the  hill,  a 
bench  rises  about  thirty  feet  from  the  conglomerate.  On  the  top  of 
this  fiat  the  upturned  roots  of  the  fatten  trees,  disclose  numerous  frag* 
ments  of  iron  ore.  The  indications  of  ore  are  tolerably  abundant 
from  this  point  across  to  the  Stony  Fork,  and  the  smut  of  the  coa!  is 
also  traceable  throughout  the  same  tract,  but  whether  more  than  one 
coal  bed  occurs,  cannot  be  ascertained  without  much  excavation^— 
The  conglomerate  lies  high,  but  some  points  of  the  surface  tower  a 
little  shove  it.  The  outline  of  these  Iwgh  lands  is  undulating,  the 
growth  is  open,  and  would  famish  much  timber  adapted  for  making 
charcoal.  On  both  sides  of  the  Stony  Fork  the  conglomerate  crowns 
most  of  the  hiUs  until  we  advance  several  miles  up  the  stream*,  where 
the  lower  rocks  term  the  surface.  This  formation  is  welt  exposed  ia 
this. vicinity,  forming  often  an  irregular  line  of  escarpment  around  the 
brow  of  the  hill  for  many  miles  in  extern,  where  enormous  blocks, 
dislodged  from  the  stratum,  open  lanes  and  passages  between  rhetn 
and  the  main  bed.  In  the  bed  of  the  valley  of  Stony  Fork,  the  impure, 
-  calcareous  rock  near  the  top  of  F.  IX.  sometimes  shows  itself.  About 
three  miles  from  the  mout'i  oa  the  east  side,  a  very  ferruginous  spring 
appears,  depositing  a  large  mass  of  brown  ochre.  A  Utile  above  tins 
spring,  an  excavation  was  made- in  search  of  ore,  and  a  band  of  small 
compact  nodules,  whitish  within  and  coated  with  a  brown  crust,  was 
found,  imbedded  in  a  shale.  After  penetrating  to  a  depth  of  a  foot 
and  a  half,  a  cenious  ingress  of  water  arrested  the  digging.  This  band 
of  ore,  is  conceived  to  be  a  continuation  of  that  already  discovered  in 
so  many  places  in  F.  XI.  The  same  band  was  found  some  years 
since,  several  miles  to  the  west,  on  Pine  creek.  On  the  west  side  of 
Stony  Fork,  the  red  shale  below  the  conglomerate  is  very  ferru- 
ginous* 

Between  the  layers  of  the  conglomerate,  a  short  distance  from  the 
bottom,  a  thin  band  of  black  shale,  readily  mistaken  at  first  for  the 
crop  of  a  seam  of  coal,  was  found.  As  it  is  somewhat  continuous, 
.though  only  one  foot  thick,  if  is  desMatteihasto  mention  Us  position* 
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leal  it  may  nw&tead.  Over  the  conglomerate  on  the  mme  side  of  tfce 
stream,  the  ground  rising  twenty  or  thirty  feet,  a  few  pieces  of  kidney 
ore  were  discovered.  Diggings  being  made,  the  bed,  however,  proved 
to  bo  thin  and  irregular,  being  a  band  in  the  brow*  sandstone.  Signs 
of  the  same  sear&  were  met  with  ic  other  places,  it*  a.  corresponding 
position  m  the  strata,  bat  no  where  gave  promise  of  being  productive. 

At  the  mouth  of  the  second  fork  of  Pine  ereek,  the  rocks  dipping 
gently  to  the  north,  F.  IX.  extends  from  the  bed  of  the  valley  a*  con- 
siderable way  up  the  hills,  the  conglomerate  capping  only  the  highest 
knobs,  and  no  coal  measures  appeariog  above  this  along  Pine  creek. 
The  only  chance  we  have  of  finding  them  is  above  the  head  of  Elk 
run,  entering  Pine  creek  a  mile  and  a  haif  above  the  month  of  the 
second  fork.  Bere  a  bed  of  iron  ore  was  opened  a  few  years  ago\ 
below  the  conglomerate,  being  probably  the  same  found  upon  Stony 
Fork.  It  was  mined  for  a  short  distance  in  by  a  regular  drift,  and 
proved  to  be  between  three  and  four  feet  ro  thickness  -r  the  whole  of 
which,  however,  is  not  ore,  a  portion  consisting  of  imbedding  shale. 
On  Big  Pine  creek,  about  four  miles  above  the  mouth  of  the  second 
fork,  the  rocks,  previously  nearly  horizontal,  dip  south,  bringing  in 
the  conglomerate  on  the  summit  of  the  hills,  about  two  mites  below 
this  on  the  east  side  of  the  stream.  This  very  shallow  basin  in  the 
locks  will,  therefore,  ptobably  not  yield  any  eoal  along  Pine  creek. 

Retracing  oar  way  eastward  to  the  Tioga  river,  these  son  them  dips 
are  seen  to  continue  from  the  northern  margin  of  the  Biossburg  basin r 
down  the  stream  to  a  point  about  midway  between  Covington  and 
Mansfield.  The  hills  here  are  low  and  gently  rounded,  and  consist 
only  of  the  beds  of  F.  VIII.  At  Covington,  they  are  capped  by  F. 
IX.  A  band  in  F.  VlHJhas  been  found  sufficiently  calcareous  to  yield 
time*  It  is  full  of  fossil  shells.  Noith  of  the  fiat  anticlinal  axis 
between  Covington  and  Mansfield,  the  northern  dips  bring  in  F.  X.„ 
which  caps  a  belt  of  higher  hilts  ranging  north  of  the  latter  towo~ 
The  dip  again  changes  to  the  south*  about  two  or  three  miles  north  of 
the  mouth  of  Mile  creek,  and  continues  sooth-ward  as  far  as  the 
northern  boundary  of  the  state.  Tracing  the  anticlinal  axis  which 
divides  the  Biossburg  eoal  measures  from  the  northern  unproductive 
basin,  we  find  it  bringing  the  rock  a  of  F.  VI  If.  tn  the  surface,  along 
the  whole  beh  of  country  crossing  Wilton's  creek,  Stony  Fork,  and 
Big  Pine  creek,  near  the  Round  island.  The  gentle  depression  of 
the  strata  to  the  W.  S.  W.,  causes  all  but  the  very  upper  layers  of  F. 
VIII.  to  tank  out  of  view  on  Pine  creek.  The  calcareous,  fossilifer- 
eue  bands  of  this  formation,  occur,  on  Stony  Fork,  bat  afford  a  very 
indifferent  lime.  Near  the  brink  of  this  stream  ra  the  alternations  of 
F.  VIII.  and  F.  IX.  issues  a  small  saline  spring,  capable  of  affording 
a  bitter  sak.  Some  years  since,  an  attempt  was  made  to  bore  for 
brine  at  this  spot,  and  the  strata  were  penetrated  to  the  depth  of  about 
three  hundred  feet  without  procuring  and  farther  supply,  when  the 
augur  broke  and  the  work  was  given  up.  The  true  saliferous  rocks 
of  our  state  are  much  higher  in  the  series,  being  the  white  and  porous 
sandstones  of  the  lower  coal  measures  and  of  F.  XIL,  an*  these  are 
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raver  productive  In  brine,  unless  when  they  occur  at  a  considerable 
depth  below  the  beds  ©fine  vailies. 

On  the  Tioga  river,  the  northern  dip,  carrying  down  the  rocks  of 
F.  VJI-L,  forms  a  broad  but  shallow  basin  between  Mansfield  and  the 
mouth  of  Mile  creek.  The  Tk>ga  river  crosses  the  bottom  of  ibis 
basin  above  Tioga  village,  displaying  Hie  rocks  of  F.  IX.  Receding 
from  the  river,  the  bills  a*e  capped  by  F.  X.  ^  and  k  lies  been  said  that 
the  very  higbest knobs  take  in  small  patches  ef  F.Xll.  Deoudatidft 
has,  therefore,  swept  away  every  remnant  <ai  tbe  -coal  measures  which 
may  once  have  -occupied  the  centre  of  this  trough. 

Tracing  this  norther  a  most  basin  westward,  we  find  it  crossing 
Crooked  creek,  a  little  north  of  the  Big  marsh.  The  hiHs  bounding  it 
on  the  north  and  south  being  capped  by  the  F.  X.,  the  gray -slates -ef 
F. 'VIII.  appear  in  the  valiey  between.  The  town  of  Wellsborougk 
lies  in  the  latter  formal  ion. 

About  eight  miles  northwest  from  the  Big  Meardows,  occurs,*  bed 
of  iron  ore^  from  which  a  large -deposite  of  brown  ochre  has  been  pro- 
duced. Much  ore 'has  been  taken  from  this  spot.  The  ere  band  has 
not  been  fully  developed.  It  occurs  within  one  hundred  feet  of  the 
summit  of  the  hill,  lying  probably  below  the  conglomerate,  though 
that  rock  does  not  appear.  About  two  tons  only  of  loose,  nodular  ore 
have  been  excavated.  Twenty  feet  below  this  bed,  a  bench  or  broad 
terrace  occupies  the  flank  of  the  hill, embracing  about  twenty  acres  of 
surface,  it  is  covered  by  a  rich  deposite  of  the  bog  ore,  to  a  depth 
averaging  perhaps  two  feet.  Higher  on  the  hfll  a  small  seam  of  coalr 
one  foot  in  thickness,  occurs,  which  is  of  limited  extent.  Near  the 
sum  mi*  of  the  hiJJ,  are  indications  of  another  bed  of  iron  ore. 


CHAPTER  V. 


JSketefcof  the  Geology  of  that  par t  of  Western  District  of  the  State 
which  embraces  the  counties  ef  J2rmstron$,  Clarion,  Venango^ 
Butler,  Beaver  and  Mercer. 

Though  the  bituminous  coal  measures  of  our  state  constitute,  iv\ 
strictness  but  one  group  of  sandstones,  limestones,  shales  and  coal 
seams,  not  susceptible  of  any  natural  sub-division,  the  expediency 
of  adopting  seine  classification  of  so  extensive  and  complicated  a  sys- 
tem of  rocks,  induces  roe  to  separate  the  whole,  into  an  upper  and 
/ftuvr  series*  audio  designate  these  by  the  geographical  regions  which 
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they  occupy.  The  (wo  chief  rivers  which  traverse  the  basin,  flowing 
in  opposite  directions,  intersect  wholly  different  strata,,  the  Mononga- 
fcelaand  its  western  tributaries  passing  through  the  upper  coal  meas- 
ures, and  the  Allegheny  through  the  lower.  Starting  from  the  marly 
fthates  exposed  at  the  water's  edge  at  Pittsburg,  and  ascending  the 
former  river,  wc  rise  into  higher  and  higher  layers,  and  following  its- 
western  streams  into-  Wayne  county,  we  may  even  reach  the  uppermost 
beds  of  the  whole  series*  Ascending  the  latter  river  on  the  other  hand, 
we  come  upon  Sower  and  lower  rocks,  emerging  successively  to  view, 
until,  in  the  neighborhood  of  Franklin  and  Warren,  we  encounter 
those  that  form  the  bottom  of  the  basin.  I  propose,  therefore,  to  call 
the  upper  coal  measures  exposed  jn  the  valley  of  the  one  river,  the 
Monongahtla  Series-,  and  the  rower  strata,  as  they  are  developed  iir 
the  valtey  of  the  other,  the  Allegheny  Series.  The  Monongahela 
series  includes  the  beds  entitled  the  Pittsburg  Series*  m  my  last  an- 
nual report. 

When  the  task  of  tracing  the  range  of  the  several  strata  throughout 
the  whole  coal  basin  shall  have  been  completed,  and  the  respective 
areas  of  those  two  divisions  of  the  formation  ascertained,  the  Monon- 
gahela series  will  be  found  not  to  extend  beyond  the  limits  of  Alio* 
gheny,  Washington  and  Green  comities,  the  southern  townships  of 
Beaver  and  Armstrong,  the  south-western  ones  of  Indiana,  and  all 
those  sections  of  Westmoreland  and  Fayette  lying  north-west  of  a  line 
near  the  base  of  Ches  nut  Ridge.  All  other  parts  of  the  general  coal 
field  situated  to  the  north-west  of  the  Allegheny  mountain,  are  occu- 
pied by  the  Allegheny  series  to  be  here  described.  The  boundary 
between  the  two  series  marked  by  the  final  outcrop  of  the  shales 
which  arc  exposed  just  above  the  Ohio  river  at  Pittsburg,  will  not  de- 
viate greatly ,,  when  ultimately  traced,  from  a  line  ranging  as  follows: 
Commencing  at  the  Ohio  river,  near  the  mouth  of  Yellow  creek,  and 
running  thence  nearly  eastward,  it  crosses  the  same  river  again  near 
Economy,  and  the  Allegheny  river  about  the  mouth  of  Bull  creek,, 
then  deflects  a  little  to  the  north,  passing  the  Kiskiminitas  a  few  miles 
above  its  mouth,  and  ranging  north  of  Crooked  creek,  which  it  also 
crosses.  Assuming  a  nearly  eastern  course,  it  runs  north  of  the  town 
of  Indiana,  near  which  it  sweeps  to  the  south  and  south-west,  and  then 
follows  the  base  of  Ches  nut  Ridge  and  west  Laurel  Hill,  to  the  Mary- 
land line.  The  country  south  and  west  of  this  boundary  is  occupied  ' 
exclusively  by  the  Monongahela  series. 

Coal  Measures — Alkgheng  Series. 

Description  of  the  Lower  Coal  Measures  as  they  occttr  between  Pitts* 
burg  and  Warren,  on  both  sides  of  the  Allegheny  Nh&r,  adopting 
the  descending  order  and  proceeding  Northward* 

Having  in  my  last  annual  report  enumerated  and  described  the 
various  beds  of  the  bituminous  eon!  measures  of  the  western  counties 
of  the  State,  which  compose  that  part  of  the  series  overlying  the 
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■fewest  stratum  exposed  at  Pittsburg;  I  propose  in  the  present  place  to 
give  a  similar  account  of  those  layers  embraced  between  the  same 
-stratum  and  the  sandstones  and  conglomerate  at  the  bottom  of  the 
•coal  formation.  To  render  this  enumeration  more  intelligible,  I  shall 
^commence  at  Pittsburg,  in  the  neighborhood  of  which  the  strata  are 
well  exposed  and  familiarly  known,  and  discuss  them  in  the  descend- 
•iag  order  as  they  rise  in  succession  to  the  level  of  the  Allegheny  river 
-between  that  town  and  Warren,  this  "being  tiie  order  of  tsbeir  outcrop 
from  the  centre  towards  the  margin  of  the  basin.  While  specifying 
4he  features  and  composition  of  «ach  division  of  the  series  as  it  ap- 
pears  adjacent  to  the  Allegheny  rivet,  I  shall  also  refer  to  it  in  other 
•places,  in  order  to  show  its  range  both  east  and  west  of  that  great 
intersecting  valley  ;  but  the  confined  limits  of  an  annual  report,  and 
the  unfinished  state  of  the  geological  map,  will  >prevent  my  attempting 
to  delineate  the  outcrop  of  each  stratum,  or  to  introduce  more  than  a 
few  localities  at  which  it  may  be  seen.  The  intelligent  reader,  with 
4he  Map  of  the  State  before  him,  will,  however,  be  enabled,  it  is  hoped, 
wth  the  assistance  of  these  localities  and  f«he  descriptions  given,  to 
trace  with  sufficient  accuracy  the  range  of  each  important  coal  bed 
-and  other  sub-division  of  ihe  series. 

It  may  be  proper  in  this  place  to  offer  some  explanatory  remarks  in 
reference  to  the  strata  exposed  on  the  Allegheny  river,  between  Pitts- 
burg and  Preeport ;  a  clear  understanding  of  which  will  render  intelli- 
gible to  the  most  cursory  observer,  the  general  range  and  nature  of 
the  rocka  comprisiojL  the  northern  half  of  the  great  western  coal  basin. 
The  variations  in  the  shales  and  sandstones  present  occasionally  great 
difficulties  in  identifying  them.  It  should  be  remembered,  also,  that 
the  divisions  of  the  strata  adopted  in  my  reports,  though  rendered 
necessary  by  the  nature  of  the  coal  measures,  are,  in  foct,  more  or 
less  arbitrary  divisions,  which  exist  with  rather  less  distinctness  in 
mature  than  might  appear  from  the  definite  limits  assumed  for  sake 
of  description.  Hence,  a  practical  observer,  not  conversant  with 
geological  research,  may  err  in  comparing  our  general  accounts  with 
the  exposures  in  some  particular  neighborhoods. 

White  the  rocks  composing  the  present  series  are  all  under  the  Ohio 
at  Pittsburg,  and  rise  and  crop  out  successively  towards  the  E.  the  N.  E. 
the  N.  and  N.  W.,  forming  an  eliptical  basin,  their  dip  is  by  no  means 
regular,  but  undulates  considerably,  the  local  inclination  differing  in 
a  multitude  of  cases  from  the  general  one.  Thus,  below  Freeport,  at 
some  of  the  coal  mines,  the  local  dip  is  up  the  river,  while  in  fact  the 
general  dip  is  in  the  contrary  direction,  as  is  shown  by  the  coal 
cropping  out  on  the  north  and  sinking  under  the  Ohio  to  the>  south. 
The  coal  vein  just  described  makes  its  appearance  on  Pine  creek, 
owing  to  a  local  rise  in  the  strata,  while  it  does  not  show  itself  above 
the  Allegheny  until  within  a  few  hundred  feet  of  Tarentum.  At  Pitts- 
burg it  appears  to  be  from  one  hundred  to  one  hundred  and  fifty  feet 
below  the  river,  while  at  Freeport  it  has  the  height  of  one  hundred  and 
forty  feet  above  the  water.  At  Kittanning  it  is  still  higher,  rising  fur- 
ther north  to  the  tops  of  the  most  elevated  hills,  and  finally  cropping 


Commencing  our  enumeration  of  the  rocks  of  the  coal  measures, 
with  the  first  bed  immediately  beneath  the  red  and  blue  calcareous 
shale  lying  at  the  base  of  the  hills  around  Pittsburg,  we  meet  with  an 
unimportant  and  somewhat  variable  stratum,  first  well  disclosed  at  the 
mouth  of  Ctrlies*  Run,  and  Pine  Creek.  It  consists  of  a  light  greyish 
slaty  sandstone,  generally  in  thin  layers,  and  usually  in  a  fragmen- 
tary condition  wherever  it  has  been  much  exposed.  The  beds  num- 
bered 1,  2,  and  3,  in  the  Pittsburg,  or  Monongahela  series,  described 
in  my  last  report,  conceal  this  rock  along  the  river  from  Pittsburg  to 
Sharpsburg.  Beyond  the  point  where  it  emerges,  it  is  quarried  in 
several  places,  but  is  generally  too  soft  to  be  a  useful  building  stone. 
It  forms  the  bed  and  margin  of  Pine,  Deer,  Sandy,  and  Plum  creeks, 
and  is  also  visible  on  Saw-mill  Run,  Cirties'  and  Higby's  runs,  and 
in  most  of  the  ravines  along  the  river  hills  between  Pittsburg  and 
Tarentum.  At  Freeport,  and  in  the  neighborhood  of  Kittanning,  the 
true  position  of  tbis  stratum  should  be  on  the  summits  of  the  very 
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out,  and  occurring,  at  intermediate  points,  much  lower  than  a  tegular 
dip  would  carry  it. 

The  variegated  shale  composing  No.  1  of  the  Monongahela  series, 
is  found  at  the  base  of  all  the  hills  surrounding  Pittsburg,  and  h  com- 
pletely exposed  on  the  river  as  far  as  Sharpsburg.     Here  the  hills 
consist  of  the  same  rocks  as  at  Pittsburg,  but  the  shale  is  higher, 
causing  the  Pittsburg  coal  to  be  found  only  on  the  highest  knobs, 
while  the  first  two  strata  of  the  present  series  begin  to  show  them- 
selves in  the  lowest  places.     The  sandstones  No.  4  and  No.  5  of  the 
Monongahela  series  are  here  quarried,  while  the  colored  shales  above 
them  are  all  well  exposed.     At  Fair  view,  five   miles  higher  up  the 
river,  we  find  the  hills  about  three  hundred  and  fifty  feet  high,  and 
too  low  for  the  Pittsburg  coal ;  while  the  colored  shales  of  the  Mo- 
nongahela series  compose  the  upper  part  of  the  hills,  forming  a  com- 
pact bed  one  hundred  and  seventy  feet  above  the  water,  resting  on  , 
No.  4  and  No.  5  of  that  series.     The  bed  No.  5  is  a  compact  sand-  i 
stone,  quarried  extensively  at  Alexander's  quarry,  one  mile  above, 
and  also  at  numerous  points  on  the  other  side  of  the  river.     When  we 
arrive  at  Tarentum,  we  fiud  that  still  more  of  that  series  has  vanished, 
including  the  above  sandstones.     The  river  hills  average  two  bun-               i 
dred  and  fifty  feet,  while  the  coal,  No.  6  of  the  Allegheny  series,  has 
just   made  its  appearance  above  the  canal,  with  the  accompanying               j 
strata.     At  Free*port,  the  hills  are  composed  almost  entirely  of  the               i 
same  strata,  their  denuded  summits  being  in  a  few  instances  formed              t 
by  the  colored  shales  and  slaty  sandstones  of  the  Monongahela  series, 
while  at  Kittanning  we  see  at  an  elevation  of  one  fflrodred  feet  the  fos- 
sil iferous  limestone  and  other  rocks  which  were  far  beneath  the  river 
level  at  Freeport,  and  the  last  remains  of  the  Monongahela  series  are 
indicated  by  the  red  and  variegated  shales  which  cap  the  high  hills  oa 
on  both  sides  of  the  river.                                       *                                         j 

No.  1. — Slaty  ^Argillaceous  Sandstone*  \ 


\ 
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highest  hi\l&  From  all  tlu>se  of  less  height,  it  has  been  removed  by 
denudation.  Gradually  thinning  out  in  this  direction,  it  becomes 
indistinguishable  from  the  inferior  strata.  Average  thickness  thirty 
fee*.  ,  . 

Ab.  2. — Shale* 

The  argillaceous  sandstone  just  described,  is  seen  to  be  underlaid 
by  a  bed  of  yellow  and  brown  shale,  into  which  it  gradually  passes, 
and  which  indeed  is  merely  the  inferior  portion  of  the  same  deposit* 
This  is  exposed  along  many  of  the  streams  and  ravines  above  refer- 
red to.  We  detect  it  at  Freeport,  resting  upon  the  thick  sandstose  which 
overlies  the  upper  coal  seam  at  that  place.  Near  Kittanning,  it  occurs . 
on  the  river  hills  in  contact  with  the  small  bed  of  coal  to  be  next  men- 
tioned. Iron  ore  has  not  hitherto  been  noticed  in  this  shale  in  any 
quantity.     Thickness  in  considerable. 

No.  3.— Coal. 

A  seam  of  coal,  about  one  foot  thick,  overlaid  by  the  above  shale, 
shows  itself  in  the  river  hills  fifteen  miles  above  Pittsburg.  It  is  not 
recognized  again  until  we  approach  Kittanning,  where  a  band  of  coal 
identical  with  it  in  position  as  far  as  can  be  ascertained,  has  been 
opened  near  the  summits  of  the  hills.  At  Allegheny  furnace,  it  is 
two  feet  thick,  but  not  of  sufficient  value  to  lead  to  its  being  mined*. 
This  seam  of  coal  has  been  particularized  chiefly  with  a  view  to  pre- 
vent persons  from  confounding  it  with  workable  seams  situated  lower 
in  the  series.  It  ranges  westwardly  to  the  vicinity  of  Butler,  where, 
it  could  probably  be  detected,  were  it  of  sufficient  value  to  justify  a 
minute  exploration.  It  is  prolonged,  likewise,  through  the  north-west 
corner  of  Westmoreland  county. 

No.  4 — Sandstones  and  Shale. 

In  this  division  are  embraced  some  beds  which  are  peculiarly  inter* 
esting,  as  they  produce  a  marked  influence  upon  the  physical  features 
ot  the  district  where  they  appear.  Their  variable  character  tends  at 
the  same  time,  not  a  little  to  embarrass  the  geological  inquirer.  While 
the  coal  seam,  and  beds  of  limestone,  are  traceable  with  comparatively 
little  modification  of  aspect  or  composition,  over  an  extensive  range, 
these  intrinsically  less  useful  strata,  are  much  less  easily  followed. . 
Being  more  or  less  irregular  accumulations  of  sand  and  clay  some-, 
what  promiscuously  deposited  by  conflicting  currents,  a  considera- 
ble diversity  of  composition,  is  apparent  wherever  we  compare  them 
at  distant  points.  Throughout  the  coal  measures  generally,  the  sand* 
stones  vary  in  appearance,  when  traced  sometimes  only  a  few  feet, 
and  often  thin  out  entirely  in  the  distance  of  a  few  miles,  beds  of  shale, 
totally  different  in  their  nature  replacing  them. 

Overlying  the  upper  coal  seam  on  the  Allegheny  river  below  Free- 
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port,  we  find  a  thick  bed  of  sandstone,  consisting  of  two  layers,  each 
averaging  thirty-five  (bet  in  thickness,  and  separated  by  about  twenty* 
five  feet  of  shale.  The  sandstone  is  remarkably  coarse,  and  very 
compact  and  heavy.  It  assumes,  in  many  places,  the  aspect  of  a  true 
conglomerate,  particularly  in  the  lower  lajeis  of  the  upper  stratum, 
where  a  band  about  four  feet  in  depth  consists  "of  round  water-worn 
pebbles  of  white  quartz.  Imbedded  in  this  rock,  are  nodules  of  iron 
o*e«  varying  from  one  to  six  inches  in  diameter.  Immediately  be- 
neath this,  wo  not  unfrequently  Bod  about  six  inches  of  coal  inter- 
stratified  with  slate.  The  lower  sandstone  divided  from  the  upper  by 
shale,  and  thinly  bedded  slaty  sandstone,  is  of  similar  character, 
This  rock  in  many  places,  affords  a  good  building  stone,  and  may 
readily  be  quarried. 

Front  Tarentum  to  Freeport,  the  whole  t ripple  mass  of  sandstones 
and  shales,  forms  a  conspicuous  stratum  along  the  liver  bills,  gradu- 
ally ascending,  until  it  reaches  their  summits  above  the  mouth  of  the 
Kiskiminitas.  It  forms  a  belt  of  high  hills,  extending  north  east  and 
south-west  through  Buffalo  township,  Armstrong  county.  These 
rocks  change  their  character  materially  in  the  vicinity  of  Kittaning: 
becoming  one  general  stratum  of  slaty  sandstones,  with  layers  of  in- 
terposed shale  in  place  of  two  welt  marked  beds  of  pure  sandstone, 
divided  by  a  thick  belt  of  argillaceous  shale.  Spreading  northward 
on  both  sides  of  the  river,  it  occurs  near  the  summits  of  the  hills, 
almost  as  far  up  as  the  month  of  Red  Bank  creek,  whete  the  heights 
become  too  low  to  receive  it. 

•  The  stratum  can  be  traced  stretching  east  and  west  from  the  Alle- 
gheny river,  in  common  with  the  other  adjacent  members  of  the  series 
until  it  crops  out  on  the  highest  grounds  and  disappears.  It  is  exposed 
on  the  Kiskiminitas,  and  also  extensively  throughout  the  eastern  part 
of  Armstrong  county.  In  Butler  county  it  forms  the  principal  portion 
of  the  elevated  land  lying  between  Buffalo  creek  on  the  east,  and 
Slippery  Rock  creek  and  its  branches  on  the  west.  The  hills  north 
of  the  town  of  Butler  contain  it,  but  the  stratum  here  is  less  compact 
than  in  many  other  situations.  It  extends  generally  through  Centre, 
Butler,  and  Middlesex  townships,  and  parts'of  Muddy  Creek ,|Slippery 
Rock,  Parker  and  Donegal  townships,  forming  high  bills,  covered  with 
a  stunted  growth  of  scrub  oaks  and  other  trees.  A  bek  of  naked  or 
glade-like  hills,  extending  from  near  Porterville  in  a  north-east  direc- 
tion, through  Slippery  Rock  and  Parker  towships,  designates  its 
northern  outcrop.  Removed  by  denudation  from  the  lower  grounds 
bantering  Slippery  Rock  creek,  the  stratum  again  appears  on  the 
western  side  e£Mercer  county.     Average  thickness,  seventy-five  feet. 

No.  5— Male* 

Beneath  the  stratum  just  described,  and  reposing  upon  a  bed  of  coal, 
nest-  to  be  mentioned,  is  a  thick  mass  of  brown  and  blackish  shales, 
sometimes  laminated,  but  generally  very  friable,  and  containing,  like 
nearly  nil  the  shales  of  the  series,  more  or  less,  nodular  iron  ore. 


STATE  GEOLOGIST  165 

Below  Freeport,  where  the  massive  sandstones  overlie  the  coal  it  va- 
nes from  two  to  twenty  feei  in  thickness;  but  at  Kktantag  it  is 
much  thicker,  and  in  the  neighborhood  of  Butler  it  measures  more 
than  fifty  feet. 

jVo.  6~-CoaL 

We  come  now  to  the  first  workable  coal  seam  of  the  Allegheny 
series,  and  one  of  the  most  important  and  widely  extended  beneath 
the  Pittsburg  and  Monongahela  group.  This' bed  affords  a  lemarkably 
rich,  compact  and  inflammable  coat.  It  has  been  found  by  trial,  to 
make  an  excellent  coke.  Different  portions  of  the  bed  vary,  of  course, 
in  the  quality  of  the  coal ;  some  bands  containing  more  or  less  slate 
and  sulphuret  of  iron.  By  a  little  skill,  this  seam  will  be  found  to 
furnish,  it  is  believed,  in  many  places,  a  fuel  equal  to  that  derived  from 
the  main  Pittsburg  bed. 

As  the  strata  emerging  from  below  the  water  at  Pittsburg,  exhibit 
a  gently  undulating  and  not  perfectly  regular  dtp,  this  bed  rises 
about  three  miles  below  Tarentum,  near  which  it  is  mined  at  an  ele- 
vation of  thirty  feet,  though  it  shows  itself  on  Pme  creek,  about  two> 
and  a- half  miles  from  the  river,  on  the  land  of  Mr.  Shaw,  and  others, 
exactly  on  a  level  with  the  stream.  It  is  here  six  feet  thick.  At  Pe- 
terson's salt  well,  one  mile  below  Tarentum,  it  is  of  the  same  thick* 
ne6s,  being  opened  beneath  a  bed  of  shale,  at  an  elevation  twenty-five 
feet  higher  than  it  occurs  only  half  a  mile  further  down  the  river, 
showing  a  gradual  but  irregular  ascent  as  we  trace  it  towards  the 
north.  At  Kier's  salt  well,  a  short  distance  above,  it  is  seven  feet  thick, 
and  is  mined  forty  feet  above  the  level  of  the  river.  At  Tarentum  it 
is  opened  at  Donnelly's  salt  well,  and  in  several  other  places  o»  both 
banks  of  the  river,  within  three  miles  of  which  it  is  also  mined  on 
Bull  creek.  At  Freepo  rt  this  valuable  coal  seam  lies,  by  measurement,, 
one  hundred  and  forty- four  feet  above  the  water.  It  hero  supplies 
Weaver's,  Lowery's,  Donnelly's  and  other  salt  wells.  In  this  vicinity 
its  average  thickness  is  four  feet,  and  its  dip  is  to  the  S.  S»  W«  at  a* 
inclination  of  about  fifteen  feet  to  the  mile. 

*"  On  the  Kiskiminitas  this  seam  of  coal  supplies  fuel  to  a  number  of 
salt  works.  At  Kittanning  we  find  it  at  the  height  of  three  hundred 
and  seventy  feet  above  the  river,  being  opened  both  on  the  east  hank 
and  at  Allegheny  furnace,  ft  occurs  on  Mahoning  and  Red  Baok 
creeks,  and  is  well  exposed  at  the  mouth  of  Sugar  creek,  where  rt  oc- 
cupies only  the  summits  of  the  higher  river  hills,  many  of  which  aio 
too  low  te  embrace  it.  This  is  not  far  from  its  northern  outcrop,  no 
trace  of  it  occurring  along  the  Allegheny,  above  the  mouth  of  Bear 
creek. 

This  coal  seam  has  been  carefully  traced  through  the  eastern  part 
of  Armstrong  county.  It  is  opened  more  extensively  in  Allegheny, 
Pine,  Wayne  and  Red  Bank  townships,  than  elsewhere.  Tracing  ii 
from  the  river  hills,  from  many  of  which  it  has  been  removed  by  de- 
nudtaiefe,  it  ranges  westward  through  the  central  parts  oi  Butler  eoun- 
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ty^  and  through  portions  of  Allegheny  and  Beaver  counties,  disftp* 
pearing  ultimately  beneath  the  Ohio  river,  in  conformity  with  (he  gen* 
eral  south-western  dip  of  the  coal  measures.  Near  the  town  of  But- 
ler, where  it  is  extensively  wrought,  it  holds  a  high  position  in  the 
hills.  It  is  here  (bar  feet  in  thickness.  It  occupies  a  lower  level  on 
the  lands  of  Alexander  Boyd,  in  the  north-west  corner  of  Middlesex 
township,  half  a  mile  east  of  the  township  line.  The  general  surface 
of  the  country  throughout  Mercer,  Venango,  and  part  of  Slippery 
Rock  townships,  in  this  county,  is  not  sufficiently  elevated  to  embrace 
this  number  of  the  series  :-tke  fossiliferocn  limestone,  presently  to  be 
described,  constituting  one  of  the  upper  rocks,  throughout  this  dis- 
trict. 

Ascending  the  Kiskiminitas,  this  stratum  of  coal  is  wrought  in  many 
places  until  it  is  hid  helow  the  level  of  the  valley* 

iVa.  7.—  N<m-Fossiliferou$  Limestone* 

-Sapporriog  the  above  coal  seam,  i«  a  bed  of  limestone,  the  true  po- 
sition of  which  is  a  few  feet  below  the  coal,  separated  from  it  by  a 
soft  shale,  and  sometimes  by  a  hard,  black,  bituminous  slate,  contain- 
ing vegetable  impressions.  Below  Freeport,  where  this  stratum  first 
emerges  from  beneath  the  level  of  the  streams,  it  consists  not  of  a 
compact  hed  of  limestone,  but  of  loose  modular  masses  of  that  rock, 
irregularly  imbedded  in  shale.  These  are  very  hard  and  fine  grained, 
and  of  a  light  blue  color,  and  concboidal  fracture,  affording  a  strong 
but  ash  colored  lime.  Proceeding  towards  the  north  and  east,  the 
bed  acquires  greater  compactness,  and  becomes  valuable  as  -a  source 
of  fertility  to  the  soil,  upon  which,  uo fortunately,  lime  is  not  sufficient- 
ly employed. 

This  limestone  bed  occurs  at  the  bills  near  Kfotanniflg,  and  also  on 
those  around  Red  Bank  and  Mahoning  creeks.  At  the  mouth  of  Sugar 
creek  it  occupies  the  summits  of  the  river  hills,  where  it  is  overlaid 
by  the  coal  seam,  No.  6,  separated  from  it  by  a  calcareous  shale 
three  feet  in  thickness.  The  stratum  is  here  four  feet  thick,  exces- 
sively hard,  ef  a  dark  blue  color,  and  very  pure.  Throughout  the 
eastern  part  of  Armstrong  county,  it  is  traceable  from  the  Kis- 
ktiuinkas  to  the  north  side  of  Red  Bank  creek,  becoming  a  pecu- 
liarly solid  and  compact  bed,  in  Pine,  Wajue,  and  Red  Bank  town- 
ships. About  one  mile  south  of  Mahoning,  it*  is  opened  on  the  form 
of  Mr.  Peter  Lais.  Near  the  village  of  New  Bethlehem,  it  shows 
itself  .on  the  lands  of  Messrs.  Henry  Doverspike,  Thomas  M'Kelvy, 
and  others,  being  a  hard,  dark  blue  rock,  containing  only  a  few 
fossils. 

Westward  from  the  Allegheny  river,  it  ranges  in  common  with  the 
overlying  coal  through  the  central  parts  of  Butler  county*  cropping 
©uton  the  north  and  west,  It  was  discovered  by  us  at  the  town  of 
Butler,  where,  atrange  to  say,  it  has  not  been  wrought.  It  is  from 
this  stratum  that  the  central  townships  of  Butler  county  will  be  sup* 
plied  with  lime,  as  soon  as  the  importance  of  calcareous  manuie 
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sharf!  be  duty  appreciated.  Here  it*  vatae  is  enhanced  by  the  argil- 
laceous,  ferruginous  character  of  the  soil,  rendering  lime  especially 
beneficial,  Through  a  remarkable  oversight,  the  existence  of  thns 
stratum  is  hardly  known  to  the  inhabitants  who  derive  their  chief 
snppiy  of  lime  from  a  bed  of  inferior  quality,  No.  15>  of  the  series, 
hauling  it  a  considerable  distance,  it  undoubtedly  extends  through 
Middlesex,  Butler  and  Centre  townships,  and  parts  of  Cranberry, 
Muddy  creek,  and  Parker  townships,  in  the  latter  of  which,  it  is 
opened  near  the  village  of  Fail  view.  Its  proximity  to  the  coal  wiil 
not  only  facilitate  its  convention  into  lime,  but  readily  lead  to.  its  dis- 
covery, its  proper  situation  being  under  the  coal  seam,  No.  6,  of  the 
series,  either  in  contact  with  if,  or  separated  by  a  few  feet  of  soft 
shale.  It  does  not  always  occur  as  a  compact  bed,  but  assumes  this 
condition  as  we  approach  its  outcrop,  agreeing,  i»  this  particular,  with 
the  overlying  coal. 

This  limestone  should  not  be  confounded  with  the  fossil iferous  lime- 
stone, to  be  hereafter  described,  which,  entering  the  river  hills  below 
KLttannrng,  shows  itself  on  Buffalo  creek,  passes  under  the  table 
land  of  Butler,  and  ultimately  re»appear&  on  Muddy  creek  and  Slip* 
pery  Rock.  That  limestone  must  Heat  least  two  hundred  feet  below 
the  level  of  the  Conequenessing,  at  the  town  ©f  Butler.  The  bed 
before  us  is  distinguished  frpm  it,  by  rarely  containing  any  fossils^ 
although  these  occasionally  occur  in  the  brown  calcareous  shales 
which  divide  it  from  the  overlying  coal.  We  ought  to  mention  thai 
its  surface  frequently  presents  blotches  of  a  different  tint  from  that  of 
the  surrounding  parts  of  the  rock.  These  may  readily  be  mistaken, 
by  the  inexperienced  observer,  for  minute  fossils.  Thiekness  from 
three  to  six  feet* 

No.&.—Sla'y  Sandstones  and  Skak* 

Underlying  the  limestone,  we  usually  find  a  bed  of  sandstone  in^er* 
stratified  with  shale,  but  varying  much  in  composition.  The  sandstone 
occurs  in  layers  from  six  ,to  twelve  inches  thick — sometimes  in  con- 
tact, sometimes  separated  from  each  other  by  shale.  This  latter  is 
generally  brown,  and  often  breaks  into  thm  splints*  in  other  in- 
stances it  is  compact,  and  contains  a  considerable  quantity  of  nodoltfr 
iron  ere.  At  Freeporl,  the  stratum  is  fifty-one  feet  thick ;  at  KtUaa- 
Btng,  forty. two  feet.    Average  thickness  about  fifty  feet* 

No.  9*~~Coal. 

The  next  bed  in  the  descending  order  is  a  seam  of  coal.  This  fs 
remarkably  variable.  It  appears  above  the  level  of  tho  Allegheny 
river,  about  two  miles  above  Tarentum,  and  is  wrought  at  Morrison's 
.salt*  well,  where  it  affords  a  good  fuel.  The  bed  is  remarkably  irregu- 
lar as  regards  thickness,  measuring  in  some  places  four  feet ;  in  other 
places  only  two  feet,  We  may  trace  it  from  this  point  to  the  mouth 
of  the  K iskaminitas,  where  a  thin  layer  of  soft  bUuaii  nous  shale,  mixed 
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with  coal,  supplies  its  place.  A  similar  condition  of  things  exists  at 
Leechburg*  This  coal  seam,  at  Freeporr,  lies  at  an  elevation  of  fifty- 
seven  feet  above  the  level  of  the  river,  aoti  at  a  considerably  greater 
height  at  Ktttanning.  A  bed  of  coal,  believed  to  be  the  same,  appears 
on  the  Cottequeoessing  creek,  near  the  village  of  Harmony,  where  it  is 
opened  on  the  land  of  Jacob  Zieglcr.  It  is  here  of  good  quality,  vary- 
ing in  thickness  from  two  and  a* half  to  three  feet.  It  is  also  opened 
at  Zelieaosfe.  This  coal  is  remarkable  for  its  irregularity,  not  only 
as  respects  its  thickness  and  local  dip,  but  as  regards  toe  nature  of  the 
accompanying  strata.  . 

No.  IQ.—Sandstont. 

Beneath  the  above  coal — sometimes  in  contact  with  it,  sometimes 
separated  by  soft  shale— occurs  a  thick  bed  of  sandstone.  This  is  re- 
markable for  its  variable  dip  and  composition,  the  layers  being  often 
curiously  contorted,  apparently  from  their  irregular  mode  of  deposi- 
tion, it  contains  numerous  vegetable  impressions.  Along  the  Kiski- 
ruibitas,  between  Leechburg  and  Freeport,  it  is  well  exposed,  occurring 
as  a  coarse  grained  compact  gray  and  brownish  sandstone.  The 
vegetable  impressions  are  Irequently  beautiful,  belonging  to  the  genera 
SigillariOf  LepMtdmdroti,  Catamites,  &c.,  the  f  rst  existing  in  great 
abundance.  This  stratum  seems  to  have  been  deposited  by  a  rather 
turbulent  current,  if  we  may  judge  from  the  oblique  and  irregular  dis- 
position of  the  layers.  These  are  often  separated  by  thiu  bands  of 
shale,  and  sometimes  by  seams  of  coal  from  six  inches  to  two  feet 
thick,  wbich  frequently  thin  out  in  the  space  of  ten  or  twenty  yards. 
The  brown  variety  crumbles  by  ex|iosure  into  a  ferruginous  sand.— 
Persons  in  quest  of  coal  shou'd  avoid  confounding  the  numerous  bands 
in  this  stratum,  with  the  more  regular  seams  of  the  series  from  which 
they  diner  in  being  never  continuous,  ending  sometimes  very  abrublly. 
Thickness  seventy  feet. 

No.  II— Shalt. 

Between  the  preceding  sandstone  and  the  coal  next  to  be  described, 
occurs  an  important  stratum  of  dark  shale,  containing  fireclay  and  no- 
dular iron  ore*  Some  layers  arc  soft  and  carbonaceous,  resembling 
at  their  outcrop  a  coal  smut ;  others  are  friable,  breaking  into  narrow, 
longitudinal  fragments.  In  some  places  it  embraces  layers  of  slaty 
sandstone,  also  fireclay  of  good  quality.  Near  tbe  middle  of  the  mass 
are  two  bands  of  coal,  requiring  particular  notice.  The  first  of  these 
is  one  foot  thick,  the  other  varies  from  one  foot  to  eighteen  inches  in 
thickness*  As  we  have  not  found  these  to  be  contiauQUs  over  any 
great  space,  and  as  they  are  too  thtn  to  be  profitably  worked,  we  have 
not  deemed  it  expedient  to  describe  them  as  sees  rate  seams.  In  some 
localities,  the  lamime  of  the  shale  are  reraarkabfy  regular,  and  it  may 
be  procured  in  large  plates;  other  portions  contain  much  sulpburet  of 
iron,  a*4  readily  orasMe  by  exposure.    The  iron  ore  o£  this  stnUuet 
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is  usually  in  slabs,  irregularly  scattered  through  the  shale,  but  most 
abundant  above  the  underlying  coal. 

This  member  of  the  series  deserves  especial  attention,  as  it  probably 
contains,  in  some  situations,  seams  of  coal  worth  pursuing,  besides 
valuable  deposits  oi  iron  ore  and  fireclay.  Thickness  from  75  to  100 
feet. 

JVb.  12—  Coal 

Immediately  underlying  the  above  stratum,  is  a  widely  extended 
find  important  seam  of  coal,  emerging  from  below  the  Allegheny  river, 
about  five  miles  above  the  mouth  of  ihe  Kiskiminitas.  At  Kittaning 
k  attains  an  elevation  of  six  feet,  being  extensively  wrought  near  the 
base  of  the  hills,  on  both  sides  of  the  river*  It  is  3j  feet  thick.  At 
its  outcrop  the  coal  is  often  inferior,  but  further  in  the  hill?  it  affords 
an  excellent  fuel.  Like  all  the  other  seams,  it  varies  somewhat  in 
thickness,  and  contains  irregular  nodules  of  sulphuret  of  iron.  Many 
of  the  salt  wells  in  the  vicinity  are  supplied  with  fuel  from  this  bed. 

This  coal  seam  rnay*be  readily  traced  on  the  river  hills,  between 
"Kittaning  and  the  mouth  of  the  Clarion  river.  On  each  side  of  the 
Allegheny,  we  find  it  heading  in  the  small  streams  and  brooks  which 
empty  into  the  river.  It  finally  sinks  beneath  the  water  level  of  the 
country,  towards  the  south»we&t,  to  re-appear  on  the  Beaver  river  and 
its  branches.  Its  position  above  the  fossiiiferous  limestone,  to  be 
described  presently,  enables  us  to  trace  it  with  facility  and  precisions 
Eastward  of  the  Allegheny  river,  it  shows  itself  on  the  Cownnshannock 
creek  and  on  Crooked  creek,  ranging  to  within  a  short  distance  of 
the  county  line  of  Indiana,  and  likewise  on  Red  Bank  Creek,  where 
it  reaches  to  about  the  same  distance  from  the  Jefferson, county  line. 
Disappearing  beneath  the  hills  which  form  the  west  slope  oi  the  Alle- 
gheny river  at  Kittaning,  it  re-appears  on  Buffalo  creek,  where  it  is 
worked  at  Horner's  Mills.  Thence  tt  passes  under  the  high  grounds 
in  the  centre  of  Butler  county,  and  reaches  the  day  once  more  on  the 
Slippery  Rock  and  other  streams,  towards  the  west.  This  seam  is 
mined  on  the  Neshannock  creek. 

In  consequence  of  the  changeful  thickness  of  the  shale,  interposed 
between  this  coal  bed  and  the  fossiiiferous  limestone  beneath,  it  some- 
times rests  almost  in  contact  with  ihe  latter,  though  the  usual  thick- 
ness oi  the  shale  is  from  twenty-five  to  thirty-five  feet.  Considering 
the  great  extent  of  country  occupied  by  these  strata,  rnd  ihe'manner 
in  which  they  were  deposited,  some  from  quiet  waters,  some  from 
turbulent  currents,  it  should  not  surprise  us  thai  they  thus  vary  in 
thickness  and  composition.  Their  position  in  the  series,  however,  is 
constant,  and  a  careful  examination  will  almost  invariably  enable 
us  to  trace  them.     Thickness  of  the  coal,  from  three  to  five  feet.. 

On  the  south  side  of  the  Red  Bank  creek,  ia  Red  Bank  township, 
Armstrong  county,  a  deposite.of  cannel  coal  has  been  opened  on  the 
Junds  of  Mr.  Alexander  Cathcart.  Here  we  find  a  bed  of  common 
bituminous  coal  two  feet  thick,,  supporting  one  of  cannd  coal  eight 
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feet  six  inches  in  thickness.  The  latter  is  light,  compact,  of  a  daft 
lustre,  and  a  conchoidal  fracture,  and  belongs  to  the  variety  denomi- 
nated slaty  cannel  coai.  It  ignites  with  facility,  burning  with  a 
bright  flame,  and  leaving  but  a  moderate  amount  of  ashes.  It 
forms  a  compact  bed  not  regularly  laminated,  and  is  distinctly  sepa- 
rated from  the  coal  beneath.  From  all  the  evidence  we  could  collect, 
without  resorting  to  extensive  digging,  we  conceive ,  this  coal  seam 
to  be  the  same  with  that  above  described.  The  cannel  coal  is  not 
traceable  beyond  this  neighborhood,  being  merely  a  local  modification 
of  the  deposite,  the  remarkably  bituminous  roof  of  the  bed  passing 
into  cannel  coal. 

Three  miles  from  Greetisburg,  Beaver  county,  there  occurs  a  very 
analogous  bed  of  cannel  coal,  resting  on  ordinary  bituminous  coal.— 
The  whole  seam  there  is  eleven  feet  in  thickness. 

No.  IB.— Shale. 

Below  the  coal  just  described  is  a  bed  of  brown  and  black  shale, 
with  interposed  layers  of  sandstone.  This  is*an  important  repository 
of  nodular  iron  ore,  always  containing  that  mineral  in  greater  or  less 
abundance.  The  ore  is  generally  greatest  in  amount  directly  under 
the  above  mentioned  coal  seam,  where  the  shale  is  soft  and  friable,— 
In  Clarion  county,  and  the  southern  part  of  Venango,  where  this 
stratum  not  unfrequently  caps  the  hills,  covering  the  limestone  to  be 
described,  we  find  it  to  contain  large  quantities  of  blue  nodular  iron 
ore.  Both  in  Venango  and  Mercer  counties,  the  centre  of  ihe  stratum 
is  sometimes  occupied  by  a  bed  of  solid  sandstone,  occasionally  ten 
feet  in  thickness.  It  is  worthy  of  remark,  that  the  iron  ore  abounds 
in  proportion  to  the  deficiency  of  these  sandstone  layers  in  the  stratum. 
Average  thickness  twenty-five  feet. 

No.  14. — Buhr'S$oney  and  Brown  Siliceous  Iron  Ore. 

Between  the  shale  above  spoken  of,  and  a  limestone  to  be  next 
described,  occurs  a  siliceous  and  ferruginous  deposite  of  great  econo- 
mical importance,  and  of  singular  character.  When  not  largely  im- 
pregnated with  the  oxide  of  iron,  this  bed  constitutes  a  hard  greyish 
and  yellowish  chert,  or  flint,  of  a  somewhat  cellular  structure.  Some 
portions  are  precisely  analogous,  both  in  composition  acd  appearance, 
to  the  burr-stone  of  France.  When  it  is  much  charged  with  the 
oxide  of  iron,  with  which  it  is  in  contact,  the  weathered  specimens 
exhibit  a  worm-eaten  or  cavernous  appearance,  nrising  not  merely 
from  the  removal  of  the  oxide  of  iron  lodged  in  it,  but  from  the  dis- 
solution of  the  calcareous  matter  derived  from  the  adjacent  lime- 
stone. The  open  cellular  variety  is  usually  white  or  yellowish  ;  the 
compact  kind  black,  bluish,  and  brown.  The  bed  is  sometimes  fos> 
siUferous,  containing  encrini,  and  other  organic  remains. 

Reposing  directly  upori  the  siliceous  rock  and  passing  into  if,  there 
is  a  highly  important  bed  of  iron  ore,  which  has  already  become 
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of  great  value  to  the  counties  bordering  the  Allegheny  river,  and 
which  is  destined  to  occupy  a  still  more  conspicuous  place  among  the 
mineral  treasures  of  our  great  bituminous  coal  field,  when  its  true 
geological  relations  shall  be  understood,  and  its  productiveness  appre- 
ciated. This  ore  consists  generally  of  a  mixure  ol  the  peroxide  and 
protocarbonate  of  iron,  the  latter  predominating,  except  near  the  out* 
crop.  At  its  outcrop  it  is  composed  almost  exclusively  of  the  brown 
by d rated  peroxide,  and  fs  of  various  tints  of  brown  and  red.  Its  struc- 
ture is  often  ceikrlar,  the  irregular  cavities  being  surrounded  by  a  thin* 
uer  01  thicker  crust  of  the  ore.  In  other  instances,  it  occurs  in  large 
masses,  in  which  the  ore  is  intimately  mingled  with  the  chert,  and  is 
full  ol  drusy  cavities,  lined  with  minute  chrystalsof  quartz,  tinged 
red,  brown,  and  pink,  by  the  oxide  of  iron.  These  cavities  sometimes 
contain  water.  Though  this  seam  of  ore  follows  the  limestone  over 
considerable  spaces  of  country,  it  is  not  strictly  continuous,  but  occurs 
rather  in  large  patches  of  various  thickness.  The  buhr-stone  and  the 
iron  ore  would  seem  indeed  mutually  to  replace  each  other,  the  one 
most  abounding  where  the  other  is  deficient.  For  the  chemical  com- 
position of  this  ore,  see  the  analyses,  Chap.  VI. 

Where  the  fossiliferoas  limestone  emerges  from  beneath  the  level 
of  the  Allegheny  river,  a  few  miles  above  the  mouth  of  the  Kiskimini- 
tas,  the  ore  aad  buhr-stone  are  not  discoverable.  They  occur,  how- 
ever, at  the  furnace  of  Mr.  M' Nichols,  2|  miles  above  Kittanning.— 
Here  the  ore  overlies  the  limestone,  in  a  band  which  in  some  places 
is  two  feet  nine  inches  thick.  The  upper  layers  of  the  limestone  are 
impregnated  with  more  or  less  of  the  ore.  This  rock  is  of  a  buff 
color  at  its  outcrop,  effervescing  freely  when  touched  with  an  acid, 
and  being  full  of  various  fossils.  The  buhr-stone  or  siliceous  stratum, 
is  found  in  detached  beds,  from  six  to  eight  yards  in  area,  overlying 
the  limestone.     It  is  here  a  yellowish  white  flint. 

Proceeding  northward  from  this  neighborhood,  we  have  traced  this 
~ore  in  the  river  hills,  between  Red  Bank  and  Mahoning  creeks.  The 
buhr-stone  was  also  observed,  overlying  the  fossiliferous  limestone, 
at  the  mounth  of  Sugar  creek,  and  also  at  the  mouth  of  Bear  creek,  in 
the  vicinity  of  Lawreneeburg.  Eastward  of  the  Allegheny  river,  the 
ore  extends  through  Clarion  county,  the  limestone  rising  to  the  sur- 
face of  the  country.  This  ferruginous  bed,  connected  with  the  buhr- 
stone,  supplies  ore  to  Mill  Creek,  Webster,  Beaver,  Shippenville, 
Lucinda,  Madison,  and  Clarion  furnaces,  in  this  county,  and  to  Etna 
and  Jackson  furnaces,  in  Butler  county.  In  Richland  township, 
Clarion  county,  it  is  mined  on  the  land  of  Mr.  M'Ginnis.  The  ore 
here  rests  in  immediate  contact  with  the  buhr-stone  and  limestone.— 
Its  average  thickness  is  fifteen  inches,  but  in  some  places  it  is  three 
feet.  Between  the  Ore  and  limestone,  their  often  occur  large  cavities, 
some  of  which  are  several  yards  in  extent,  and  from  twelve  to  twenty 
inches  deep.  These  seem  to  have  been  formed  by  the  removal  of  the 
shale  and  other  strata,  by  the  gradual  infiltration  of  the  water  from 
above.    The  overlying  shale  both  here  and  in  many  other  localities, 
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lias  been  converted  into  a  tough  clay,  in  which  the  lumps  of  siliceous 
ore  are  imbedded. 

The  ore  has  been  opened  on  the  land  of  Mr.  John  Allsbach,  in  this 
neighborhood.  The  bed  is  there  nine  inches  in  thickness,  and  is  par* 
tially  interstratified  with  the  flint*  which  occasionally  renders  it  two  si- 
liceous to  he  profitably  smehed.  The  rock  breaks  into  large  cuboidal 
masses  of  a  grey,  blue  and  yellow  color,  having  spots  and  little  seams 
of  brown  iron  ore.  These  masses  are  occasionally  much  weather-eatea 
from  the  disintegration  of  the  calcareous  and  softer  portions.  The 
overlying  bed  of  ore  varies  from  nine  to  eighteen  inches  w  thick- 
ness. 

About  two  miles  south  of  Shippenvffle,  the  ore  is  mined  at  the 
"  deal  bank*"  belonging  to  Messrs*  Shippen  and  Black, and  to  Myers 
&  Co*  The  thickness  of  the  ore  averages  two  feet.  It  is  a  compact 
stratum,,  overlaid  by  blue  shale  and  slaty  sandstone.  It  is  opened  on 
die  land  of  Black  stone,  Lang  &  Co.,  in  the  same  neighborhood  where 
it  has  a  similar  structure,  though  its  thickness  is  unusually  great.  It 
here  occurs  in  a  solid  bed  about  five  feet  Ut  thickness,  in  one  place  be- 
coming nine  feet  thick «  It  has  an  imperfectly  cellular  structure,  and 
contains  drusy  cavities,  some  of  which  are  filled  with  water.  The  ma- 
terial of  the  buhr-stone  mingles  itself  in  small  quantities  with  the  ore, 
and  indeed  the  whole  deposit  is  remarkably  siliceous* 

In  Elk  township*  about  a  mile  and  a- half  south  of  the  turnpike,  the 
ore  is  exposed  on  the  lands  of  William  Allsbaeh»  Joseph  Kutcber  and 
others.  At  Kutcher's  bank  the  bed  varies,  from  one  to  two  and  a- half 
feet  in  thickness*  It  is  here  chiefly  of  ;he  spat  hose  variety,  being  a 
serai-crystailine  protocarhonate,  of  a  grey  and  somewhat  metallic  as- 
pect, and  very  heavy  and  compact,  ft  breaks  into  large  masses,  con- 
sisting of  the  protacarhonate,  surrounded  by  a  crust  of  the  peroxide, 
of  a  deep  red  color,  which  is  usually  an  inch  or  more  in  thickness. 
One  mile  north  of  this  locality,  the  Limestone  crops  out  on  the  surface 
of  the  ground,  exhibiting  itself  in  white  and  yellowish  masses  general- 
ly tuo  or  three  feet  in  length. 

The  buhr-stonc  ore  is  wrought  at  Lucinda  furnace,  about  eight  miles 
north  of  ShippenviUe,  and.  also  in  Pinegrove  township,  on  the  land  of 
Mr.  Henly,  and  others.  At  the  former  place  it  overlies  the  limestone,  . 
and  varies  in  thickness  from  six  to  twenty-four  inches.  la  some 
places  the  ore  is  replaced  by  the  flint  or  buhr-stone.  Much  of  it  is  of 
the  cellular  variety,  the  drusy  cavities  being  often  coated  with,  a  beat* 
tiful  glaze,  such  as  we  behold  in  the  hollow  balls  of  ore  found  above 
the  limestone*  F.  II.  in  the  valleys  of  the-  Appalachian  region  of 
the  State, 

On  the  western  side  of  the  Clarion-,  in  Paint  creek  township,  the  ore 
and  buhr-stone  are  well  exposed  on  the  lands  of  Samuel  Thomas, 
Daniel  M'Naughton,  and  others.  In  the  country  south-east  of  that 
stream,  the  ore  Is  exposed  in  many  localities,  and  can  be  traced  to  the 
Juflerson  county  line.  Its  eastern  and  northern  outcrop  is  governed 
by  that  of  the  limestone  which,  it  accompanies.  Following  it  to  the 
south-west  we  tiifci  Rafter  it  passes  under  the  river  hill  at  Khtahning 
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reappearing  on  Buffalo  creek,  and  there  burying  itself  beneath  the 
high  grounds  in  the  central  parts  of  Butler  county,  to  emerge  again 
in  Muddy  creek,  Slippery  Rock,  and  Mercer  townships.  It  is  opened 
on  the  land  of  Judge  Bouvard,  four  miles  east  of  Centre ville,  where 
the  bed  is  from  six  to  twenty  Inces  thick,  the  buhr-stone  occasionally 
replacing  the  ore,  and  forming  a  bed  which  is  here  sometimes  one  foot 
thick,  resting  upon  the  limestone.  The  ore  is  wrought  on  the  land  of 
Mr.  Buchanan,  about  two  miles  north  of  the  above  locality,  where  it 
and  the  buhr-stone  are  seen  overlying  the  limestone.  The  ore  is  of 
excellent  quality,  and  averages  nine  inches  in  thickness. 

The  great  importance  or  this  valuable  deposit  to  the  growing  wealth 
and  enterprise  of  the  western  part  of  the  State,  is  beginning  to  be  ap- 
preciated. I  need  hardly,  therefore,  dwell  upon  it  any  further  than 
to  mention  the  following  circumstances  in  its  favor.  The  richness  of 
this  ore,  Tar  exceeding  that  of  the  nodular  variety  common  in  the 
slates  of  the  coal  measures,  will  bear  comparison  with  much  of  the 
"best  ore  found  in  the  limestone  vallevs  south-east  of  the  Allegheny 
mountain.  Another  merit  is  the  facility  with  which  it  may  bo  smelted 
-either  alone  or  when  mixed  with  the  nodular  or  ball  orej  and  particu- 
larly with  the  bog  ore  found  so  abundantly  in  Venango  and  Clarion 
counties.  In  the  thicker  parts  of  the  deposit,  it  is  a  nearly  pure  semi 
crystalline  protocarbonate  of  iron,  a  variety  well  known  to  be  suscepti- 
ble of  extremely  easy  reduction.  It  is  moreover  recommended  by  the 
readiness  wifh  which  it  can  be  traced,  arising  from  h^  accompanying 
closely  the  fossilirerous  limestone,  which  furnishes  an  excellent  land- 
mark. The  buhr-stone  assists  the  discovery  of  it  in  a  still  greater 
degree,  the  fragments  of  that  peculiar  stone  being  so  easily  recognized, 
serving  to  point  out  the  position  of  the  ore.  Besides  these  important 
■facts,  it  should  be  mentioned  that  a  workable  seam  of  coal  occurs 
above  the  ore  and  limestone,  and  another  beneath  them  at  a  moderate 
'interval.  The  importance  of  this  tripple  association  of  the  materials 
employed  "in  the  manufactureof  iron,  to  the  future  wealth  of  our  western 
counties  must  be  obvious  to  every  one  who  adverts  to  the  incalculable 
advantage  which  Great  Britain  has  derived  from  the  same  fortunate 
union. 

Ifo.  15. — Fossiliferous  Limestone. 

The  stratum  which  next  succeeds  the  buhr-stone  in  the  descending 
order,  is  a  compact  bed  of  light  blue  limestone.  Its  upper  layers  are 
occasionally  tinged  yellow  by  the  ferruginous  infiltration  from  the 
overlying  stratum.  In  other  instances,  the  weathered  surfaces  are  of 
a  dark  grey  color.  The  limestone  in  certain  localities  is  remarkably 
slaty,  consisting  of  thin  shivery  layers.  This  peculiar  aspect  arises 
in  part  from  its  sandy  composition,  which  impairs  its  cohesion.  When 
vit  is  of  this  kind,  much  care  is  requisite  in  converting  it  into  lime,  lest 
too  intense  a  heat  should  vitrify  it.  Properly  calcined  it  yields  an 
excellent  gray  lime.  It  abounds  in  fossils,  particularly  of  the  genus 
encrinite,  the  round  seams  of  which  standout  from  the  weathered 
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surfaces  of  the  rock.  They  are  generally  composed  of  crystaKzed 
rhombic  carbonate  of  lime ;  and  the  characteristic  fossil  is  a  small 
species  of  terebratula,  which  in  some  places  seems  to  constitute  a  large 
proportion  of  the  rock.  The  teeth  and  other  remains  of  sancoid 
fishes  also  exist  in  this  stratum. 

The  limestone  rises  above  the  level  of  the  Allegheny  river,  about 
four  miles  above  the  mouth  of  the  Kiskiminitas.  At  this  latter  place 
it  has  been  passed  at  the  depth  of  one  hundred  feet  in  boring  a  salt 
well.  At  Kiltanning  it  attains  an  elevation  of  one  hundred  and  four 
ieet  above  the  river,  being  here  ten  feet  in  thickness.  East  of  the 
river  it  is  exposed  along  many  of  the  tributary  streams,  particularly 
Crooked  creek,  where  it  measures  seven-  feet  in  thickness.  We  find 
it  oq  Red  Bank  creek,  east  of  the  village  of  New  Bethlehem,'  and 
also  well  exposed  on  the  land  of  Mr.  Joseph  Smith,  where  it  lies  near 
the  water,  in  a  bed  ten  feet  thick.  It  re- appears  west  of  Kit  tanning  on 
Buffalo  creek,  and  on  Rough  river,  forming  a  conspicuous  stratum 
fifteen  feet  in  thickness. 

Gradually  rising  as  we  advance  up  the  Allegheny  river,  the  lime- 
stone shows  itself  on  the  hills  of  Sugar  creek,  and  is  seen  at  the  mouth 
of  Bear  creek  at  a  height  of  several  hundred  feet  above  the  water? 
capping  the  summits.  From  this  point  it  stretches  to  the  north-east, 
being  traceable  on  both  sides  of  Clarion  river,  until  it  reaches  the 
western  line  of  Jefferson  county,  beyond  which  we  have  not  yet  pur- 
sued it.  Some  striking  and  peculiar  features  matk  the  northern  out- 
crop of  this  limestone,  especially  near  the  line  of  the  northern  turn- 
pike. Rising  with  a  gentle  elevation  from  the  south-west,  it  forms  a 
series  of  insulated  knobs,  usually  covered  with  a  growth  of  chestnut 
and  other  deciduous  trees,  which  contrast  strongly~with  the  surround- 
ing evergreen  foliage  of  the  pine  and  hemlock.  The  position  of  the 
limestone  in  these  knobs  is  plainly  indicated,  even  to  the  eye  of  a 
superficial  observer,  by  a  little  bench  or  terrace,  caused  by  the  washing 
away  of  the  soft  and  underlying  strata.  These  limestone  knobs  are 
numerous  in  Pine  Grove,  Eli  Creek  and  Irvine  townships,  in  Venan- 
go county.  On  the  western  side  of  the  Allegheny  river,  the  northern 
outcrop  of  the  stratum  is  still  more  distinctly  defined.  It  approaches 
within  ten  miles  oi^Pranklin,  where  it  is  exposed  on  the  farm  of  Mr. 
Boner.  It  shows  itself  on  Sugar  creek,  Bear  creek  and  Buffalo  creek, 
at  a  small  elevation  above  these  streams,  westward  of  which  it  disap* 
pears  under  the  hills  of  Butler  county,  coming  again  to  the  surface  on 
Muddy  creek  and  Slippery  Rock.  Near  the  former  stream  it  may 
be  seen  on  the  lands  of  Mr.  Jonathan  Wriner,  where  it  is  accompa- 
nied by  the  buhr-stone,  and  is  fifteen  feet  in  thickness. 

Slippery  Rock  and  Mercer  townships,  in  Butter  county,  being  much 
lower  than  the  township  south  of  them,  present  a  snrface  formed  6f 
this  limestone  and  the  strata  which  immediately  overlie  it.  The  bed 
is  wrought  in  the  neighborhood  of  Centreville  and  Harris ville,  where 
it  forms  a  series  of  low,  flat  ridges,  similar  in  outline  and  structure  to 
the  hills' which  mark  its  outcrop  in  Clarion  county*  Rising  gradually 
from  the  north-west  corner  of  Butler  county,  it  extends  to  the  centre 
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t>!  Mercer,  Its  northern  outcrop  being  traceable  from  the  vfcinity  of 
dandy  lake,  in  a  south-west  direction,  passing  west  of  the  town  of 
Mercer,  and  thence  onward  until  it  reaches  the  State  of  Ohio. 

This  bed  of  limestone  is  exposed  on  the  land  of  Mr.  Porter,  one 
mile  from  the  town  of  Mercer,  where  it  is  between  two  and  three  feet 
'thick,  and  rests  directly  in  contact  with  an  underlying  seam  of  ctfal, 
•which  in  other  places  is  iBtaally  separated  from  it  by  a  bed  of  shale. 
This  locality  is  near  the  north-western  limit  of  the  stratum,  which 
seems  to  thin  out  and  disappear  as  we  follow  it  towards  the  north- 
west. The  rock  is  here  slaty  in  its  upper  layers,  and  darker  and 
heavier  than  usual.  It  has  this  same  aspect  at  Sandy  lake,  ten  miles 
N.  N.  E.  of  Mercer,  on  the  margin  ot  which  the  limestone  is  exposed 
in  a  dark  and  slaty  seam,  only  fifteen  inches  thick,  having  a  bitu- 
minous odor  and  abounding  in  fossils.  It  is  overlaid  by  two  seams  of 
coal  which  have  been  opened.  The  upper  one  is  five  feet  in  thick- 
ness. 

Three  miles  above  New  Castle,  the  limestone  is  exposed  on  the 
farms  of  Mr.  Carpenter  and  others,  where  it  occurs  at  a  considerable 
elevation  above  the  Neshannock.  It  is  here  a  dark  blue,  very  com- 
pact and  fossiliferous  rock,  about  ten  feet  in  thickness.  The  stratum 
is  again  visible  on  the  hill3  which  overlook  the  Beaver  river,  about 
«ine  miles  below  New  Castle,  where  it  is  ten  feet  in  thick  pess,  and 
has  the  singular  shrivelled  aspect  which  it  present  on  Crocked  creek, 
in  Armstrong  county,  it  is  also  exposed  at  various  other  places  in 
'this  vicinity.  Descending  rhe  Beaver  we  may  trace  it  finally  to  the 
•Ohio  river,  where  it  is  well  exposed  two  miles  below  the  borough  of 
Beaver,  in  the  form  of  a  dark  blue,  fossiliferous  stratum,  twenty  feet 
thick,  which  dips  gently  to  the  south-west.  It  here  occurs  at  the  base 
of  the  hills  at  a  small  elevation  above  the  river,  beneath  which  it 
finally  disappears. 

The  wide  range  of  this  stratum,  its  value  as  a  source  of  pure 
lime,  and  its  importance  as  a  guide  to  the  overlying  buhr- stone  ore, 
are  too  obvious  to  require  comment  here.  Its  exact  position  may  be 
readily  ascertained  by  the  inhabitants  of  the  wide  district  over  which 
if  spreads,  in  almost  every  spot  where  it  lies  above  the  general  water 
level  of  the  country.  It  is  only  necessary  to  attend  to  the  dimension 
<©r  thickness  of  the  strata  here  laid  down,  to  identify  some  well 
Characterized  member  of  the  series,  and  then  to  institute  a  simple 
measurement  by  a  levelling  instrument,  giving  the  heighth  or  depth  of 
the  ascertained  stratum,  and  we  can  infer  with  sufficient  accuracy  the 
situation  at  any  place,  both  of  this  limestone  and  every  other  bed  in 
the  group.  There  are  numberless  points  on  both  sides  of  the  ravines, 
where  the  outcrop  of  the  limestone  is  concealed  by  a  slight  covering 
of  earth,  where  it  could  readily  be  detected  if  the  larmer  had  a  cor- 
rect notion,  such  as  the  present  report  is  intended  to  convey,  of  the 
true  relative  position  of  the  strata,  and  their  general  range  and  dip. 
A  little  knowledge  respecting  the  true  place  in  the  series  of  this  lime- 
stone, will  prove, an  invaluable  guide  to  the  coal,  several  seams  of 


166  REPORT  OF  THE 

which  occur  near  it,  in  situations  readily  ascertained  by  calculation 
from  the  thickness  here  furnished.  The  average  thickness  of  the 
limestone  may  be  stated  tit  fifteen  feet. 

No.  16.  Shale. 

Beneath  the  limestone  rests  a  bed  of  shaTe  of  great  importance,  h> 
an  economical  point  of  view,  as  it  is  the  depository  of  a  considerable 
amount  of  nodular  iron  ore.     It  has  the  usual  aspect  of  the  shale  of 
the  coal  measures,  and  like  nearly  all  of'them*  is  occasionally  re- 
placed by  layers  of  argillaceous  sandstone.     In  such  cases,  the  stratum- 
acquires  twice  its  usual  thickness,-  becoming  a  mass  of  alternating 
layers  of  shale  and  slaty  sandstone,  separating  the  limestone  from  the 
underlying  seam  of  coal.    Tracing  it  in  connection  with  the  other 
members  of  the  series,  we  find  it  well  exposed  at  Allegheny  furnace,, 
two  and  a-half  miles  above  Kittanning.     It  here  embraces  nine  layers 
of  nodules  of  the  ore,  in  a  thickness  of  twelve  feet.     These  nodules- 
vary  in  diameter  from  six  to  twelve  inches.    They  are  flattish,  and  of 
a  Iemellar  structure.     Ore  of  good  quality  occurs  in  this  shale  at  vari- 
ous other  places  in  the  same  section  of  country. 

Ascending  the  Allegheny  river,,  we  meet  with  many  localities  where 
this  stratum  presents  indications  of  the  ore.  Near  Scrubgrass  and 
Rockland  furnaces,  the  ore  is  extensively  worked.  This  shale  merits 
indeed  an  attentive  examination  on  the  part  of  those  interested  in  the 
development  of  iron  ore.  In  many  places  the  rock  is  between  thirty 
and  forty  feet  thick,,  when  it  contains  much  slaty  sandstone.  In  the 
southern  part  cf  Venango  county,  especially  in  Irwine  and  Rockland* 
townships,  it  does  not  exceed'  ten  feet.  The  lower  layers  in  contact 
with  the  coal,  often  contain  vegetable  impressions.  The  average 
thickness  of  tho  mas3  is  twenty  feet. 

No.  17.  Coal. 

,  Underlying  the  preceding  stratum,  there  occurs  a  vein  of  coal  ex- 
tending over  a  considerable  tract  of  country.  We  find  it  slowly  rising; 
above  the  base  of  the  river  hills,  above  Kittanning,  until  it  attains  an 
elevation  of  several  hundred  feet  near  the  mouth  of  Bear  creek.  It 
has  been  here  mined  to  a  small  extent  on  the  land' of  Mr.  K.  Leonard, 
the  seam  biing  three  and  a-half  feet  thick,,  and  affording  an  excellent 
coal  for  fuel ;  under  it  there  lies  a  bed  of  fire-clay,  three  feet  in  thick- 
ness. At  Robinson's  salt' wells,  eight  miles  lower  down  the  Alle- 
gheny, this  coal  seam  is  worked  to  the  height  of  two  hundred  and 
thirty-three  feet  above  the  river.  East  of  the  Allegheny  and  south  of 
the  Clarion,  -it  is  opened  in  many  places.  At  the  mouth  of  Schull's 
run,  it  crops  out  along  the  brow  of  the  river  hills  at  a  still  goater  ele- 
vation than  that  above  recorded.  On  the  opposite  side  of  the  Alle- 
gheny, it  is  well  exposed  on  the  lands  of  Mr.  Crawford  and  others. 
There  is  a  seam  of  coal  five  feet  in  thickness  opened  in  this  neighbor- 
hood, on  the  lands  of  Mr.  Coe  and  others,  which,  as  far  as  we  have 
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jret  been  able  to  determine,  is  the  same  bed  ar  (hat  now  described. 
Over  it  lie  three  thinner  layers  of  coal,  each  less  than  a  foot  in  thick* 
ttess,  separated  from  each  other  by  shale. 

The  coal  be,d  we  have  been  tracing,  ranges  through  Irwine  and 
Sandy  creek  townships,  Venango  county,  where  it  is  worked  on 
the  lands  of  Messrs*  Wm,  Cross,  Joseph  M'Kean  ■  ■■■  -  ■■  Boner 
and  others.  It  here  lies  about  twelve  feet  below  the  limestone.  Re- 
jecting a  band  of  coat  twenty  inches  thick,  embraced  in  th-3  overlying 
shale,  the  principal  seam  measures  three  and  a-half  feet  in  thickness. 
It  can  be  traced  east  of  the  river  throughout  Venango  and  Clarion 
counties,  as  far  as  the  boundary  line  of  the  latter,  beyond  which  no 
examination  has  yet  been  made.  It  is  well  exposed  in  many  places 
in  Pine  Grove  and  Farmington  townships,  as  at  Lucinda  furnace, 
Where  it  occurs  about  thirty  feet  below  the  limestone. 

This  seam  of  coal,  in  common  with  many  other  members  of  the 
series,  appear  to  thin  away  towards  the  north-west  as  it  approaches  its 
outcrop,  for  in  the  vicinity  of  the  town  of  Mercer  we  find  it  lying 
immediately  below  the  limestone,  and  only  three  feet  thick.  At  the 
north  of  Beaver  river,  there  occurs  a  bed  of  coal  near  the  level  o4  the 
Ohio,  the  position  of  which,  in  relation  to  the  overlying  fossiliferous 
limestone,  is  identical  with  that  of  the  present  seam.  Traced  to  the 
south-west,  it  sinks  beneath  the  bed  of  the  Ohio,  in  conformity  with 
the  general  dip  of  all  the  coal  measures  in  this  neighborhood.  The 
average  thickness  of  this  coal  seam  is  four  feet. 

No.  18— Shale  and  Argilianbw  Sandstone* 

Immediately  under  the  coal  just  described  we  find  a  bed  of  shate, 
Sometimes  passing  gradually  into  a  slaty  argillaceous  sandstone. 
The  upper  layers  near  the  base  of  the  coal  frequently  contain  nodules 
of  iron  ore,  which  are  sometimes  from  two  to  three  feet  in  tength,  and 
of  excellent  quality.  These  seem  to  lie  irregularly  in  the  shale ;  the 
smaller  nodules  are  more  homogeneous  in  composition,  compact  and 
fine  grained.  Sometimes,  however,  they  contain  much  sulphuret  of 
iron  and  calcareous  spar.  The  larger  masses  include  generally  an 
oblong  somewhat  cylindrical  nucleus,  which  near  the  outcrop  is  sur- 
rounded by  a  concentric  crust  of  peroxide  of  iron,  of  various  degrees 
of  fineness.  This  outer  shell  readily  crumbles  by  exposure.  Closely 
examined,  these  large  nodules  present  a  distinctly  oolitic  structure. 
Though  of  a  coarse  grain,  derived  from  a  large  amount  of  earthy  in- 
gredients, they  are  freer  from  sulphur  than  the  smaller  and  more 
compact  nodules.  The  shale  in  which  the  ore  most  abounds,  is  of  a 
yellow  color,  soft  and  friable,  and  belongs  to  the  first  eight  feet  below 
the  coal. 

In  the  lower  layers  of  the  general  stratum,  we  sometimes  find  thin 
bands  of  coal  and  black  bituminous  shale,  varying  from  three  to  ten 
inches  in  thickness.  Care  should  be  observed  not  to  confound  these 
with  the  regular  continuous  coal  seams  which  we  have  enumerated 
as  separate  members  of  the  series*     Good  iron  ore  is  obtained  from 
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the  present  stratum,  in  the  vicinity  of  Rockland  furnace,  in  Rockland 
township,  Venango  county. 

When  the  sandstone  layers  increase  in  quantity  and  thickness,  the 
iron  ore  becomes  proportionately  deficient.  Separating  the  layers  of 
sandstone,  occur  sometimes  bands  of  soil  bituminous  shale,  which 
resemble  coal  smut,  and  which  frequently  mislead  the  explorer  after 
coal.  The  upper  half  of  the  stratum  passes  by  decomposition  into  a 
bed  of  clay,  showing  but  few  traces  of  the  original  laminatiou  of  the 
shale.  This  contains  some  nodules  of  iron  ore.  The  average  thick- 
ness of  the  whole  stratum  is  about  forty  feet. 

No*  19.  Coal. 

Succeeding  the  above  deposit  of  shale  and  sandstone,  there  occurs 
another  seam  of  coal  which  we  have  traced  over  a  considerable  range 
of  country .  'As  its  outcrop  extends  in  a  north-east  and  south-west 
direction  through  Mercer,  Venango  and  Clarion  counties,  traversing  a 
country  where  the  rocks  are  much  concealed  by  forest,  we  find  the 
bed  but  very  partially  exposed.  lis  position,  at  a  moderate  depth 
below  the  limestone,  greatly  facilitates  its  detection.  It  will  prove  a 
valuabled  bed  whenever  the  district  which  it  occupies  shall  become 
thickly  settled,  it  is  the  lowest  workable  coal  seam  hitherto  found  in 
the  series  along  the  Allegheny  river,  for,  though  numerous  thin 
bands  of  coal  occur  in  the  slate  beneath  it,  we  have  yet  found  more 
01  them  of  sufficient  size  to  merit  a  distinct  enumeration.  This  layer 
of  coal  is  opened  on  the  farm  of  Mr.  Joseph  Brandon,  six  miles  east  of 
Franklin,  where  it  lies  on  the  summits  of  the  hills. beneath  the  black 
bituminous  shale.  It  here  measures  twenty  inches  in  thickness,  and 
is  a  kind  of  semi-cannel  coal,  light,  of  a  slaty  structure,  and  of  a 
peculiar  lustre.  It  somewhat  resembles  a  soft  black  slate,  but  is  a 
tolerably  pure  coal,  burning  freely,  with  considerable  flame. 

It  is  opened  on  the  lands  of  Messrs.  John  W.  How  and  E.  Bratton 
in  Rockland  township,  where  it  occupies  the  river  hills.  Here  the. 
layers  succeed  each  other  as  follows  : 


Brown  shale  with  ore, 

....                 ..                 ....                 ..            O  JUUv 

Cnn\ 

....         ..         ....         .           4  lucnes 

Black  shale, 

1  « 

....                   ..                   ...                       ..                 X 

C/oal,           . ...         .. 

•  •a.                       ..                      ....                      .a                              %M 

Black  shale,         .... 

•  •            . ...            ..            «...       o 

v^OBl,                  ....              •• 

1ft        " 

The  coal  ignates  readily,  and  resembles  that  above  described.  It 
lies  several  hundred  feet  above  the  river.  ,This  seam  may  be  traced 
on  the  opposite  side  of  the  Allegheny,  in  Irwine  township,  Venango 
county,  being  opened  on  the  land  of  Judge  M'Kee,  where  it  is  about 
two  feet  in  thickness,  and  rests  on  the  bituminous  shale.  Thickness 
two  feet. 
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Formation, XII.  White  Sandstone 

We  have  now  arrived  at  the  coarse  and  massive  sandstone  which 
constitutes  the  bottom  of  the  productive  coal  measures,  and  which 
exercises  a  marked  influence  in  the  topography  of  the  country.—1 
Emerging  from  the  level  of  the  Allegheny  river,  above  Kittanning, 
this  stratum  rises  to  a  considerable  height  above  the  water,  near  the 
mouth  of  the  Clarion,  though  it  is  covered  by  the  overlying  coal 
measures.  In  the  neighborhood  of  Franklin,  however,  it  caps  the 
hills  on  both  sides  of  the  river,  and  forms  the  general  surface  of  the; 
•country  throughout  the  northern  part  of  Venango. 

In  this  section  of  the  State,  F.  XII.  is  of  a  fine  grained  sandstone, 
consisting  of  minute  rounded  grains  of  quartz.  Its  prevailing  color 
is  a  whitish  gray,  though  it  is  often  streaked  and  blotched  with  brown 
peroxide  of  iron.  Where  it  is  much  exposed  to  the  weather,  it  dis- 
integrates into  sand,  the  ferruginous  matter  being  removed  by  solu- 
tion. The  whole  mass  consists  usually  of  two  solid  beds  of  sandstone, 
•the  upper:  about  fifteen  feet,  the  lower  about  thirty  feet  in  thickness. 
These  are  separated  by  layers  of  shale  and  slaty  sandstone,  variously 
alternating,  which  contain  a  considerable  quantity  of  nodular  iron  ore* 
It  is  this  formation,  which,  rising  gradually  from  the  south,  forms  the 
surface  of  those  extensive  glades  or  high  barren  planes,  so  common 
along  the  northern  margin  of  the  coal  region.  These  glades  are 
generally  covered  with  a  sparse  and  stunted  growth  t)f  wood  or  other 
vegetation,  sustained  by  a  thin  and  sandy  soil,  which  predominates, 
except  where  certain  basin-shaped  depressions  of  the  surface  have 
received  the  argillaceous  matter  derived  from  the  shales.  The  sand- 
■stone  may  be  readily  discovered  eihter  rising  in  massive  beds  from 
feeneath  the  soil,  or  forming  thick  ledges -along  the  sides  of  the  ravines 
and  vallies.  Though  these  rocks  injure  the  agricultural  character  of 
this  district,  they  are  not  without  their  merits,  furnishing  an  admirable 
building  stone,  well  suited  for  the  construction  of  furnaces.  The  hest 
variety  of  the  sandstone  for  the  in-walls  of  furnaces,  is  the  soft  and 
light  gray  kind,  marked  by  minute  circular  blotches,  of  a  brown  or 
black  color,  imparting  a  variegated  appearance  to  the  rock.  This  is 
easily  dressed,  and  resists  the  fire  remarkably  welL 

Throughout  the  district  in  which  this  rock  prevails,  we  find  numer- 
ous and  valuable  deposits  of  bog  iron  ore.  This  material  is  generally 
precipitated  from  the  waters  of  Chalybeate  springs,  which  issue  along 
the  sides  of  the  ravines,  bringing  with  them  the  ferruginous  particles 
of  the  sandstone  and  the  pyritous  shales  in  contact  with  it. 

The  extreme  margin  or  outcrop  towards  the  north,  has  not  been 
accurately  traced,  except  along  the  Allegheny  riverr  It  has  been 
pursued  to  the  north  of  Teonista  creek,  where  we  recognize  a  well 
marked  stratum,  belonging  apparently  to  the  bottom  of  the  formation. 
This  is  a  solid  bed  of  fine  grained  gray  and  brownish  sandstone,  eight 
feet  in  thickness.  It  occurs  at  the  height  of  fifty  feet  above  the  creek, 
and  has  the  aspect  in  some  places  of  a  true  conglomerate,  some  of  its 
layers  imbedding  numerous  rounded  pebbles  of  white  quartz.    North 
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Beneath  the  rocks  above  described,  we  find  on  the  Allegheny  river 
and  its  tributaries,  a  series  of  well  defined  strata,  consisting  of  shales 
and  thinly  bedded,  argillaceous  sandstones,  variously  interstratified. 
The  thin  arenaceous  layers  are  generally  from  two  to  ten  inches  thick, 
light  blue,  fine  grained  and  micaceous,  and  splitting  ibto  neat  flags. 
Other  layers  contain  vegetable  impressions,  beautiful  specimens  of 
which,  especially  of  the  genus  fueoides,  abound  in  this  rock.  Many 
of  these  thin  flaggy  sandstones  exhibit  "ripple  marks,"  possessing 
great  breadth  and  regularity  of  form.  The  shales  are  generally  dark 
colored  and  soft,  and  contain  thin  seams  of  iron  ore,  identical  with 
that  of  the  coal  measures.  Thin  beds  of  impure  coal  have  likewise 
been  met  with  in  the  upper  layers,  nut  bo  workable  stratum  is 
known. 

The  rocks  here  mentioned,  compose  the  river  hills  in  the  neighbor- 
hood of  Franklin,  where  they  underlie  the  thick  sandstone  above 
described.  They  are  wefl  exposed  along  most  of  the  streams  of  the 
northern  half  of  Venango  county.  We  have  traced  them  also  up  the 
Allegheny  river  to  the  mouth  of  Teonista  creek,  and  up  French  crook 
as  far  as  Meadville.  On  the  Shenango  and  the  neighboring  streams, 
they  are  again  met  with.  The  arenaceous  limestone  described  in  my 
last  annual  report,  as  a  bed  two  feet  in  thickness,  is  a  member  of  this 
series,  and  retains  its  characteristic  features  over  a  great  range  of 
Qpuntry,  with  remarkable  constancy, 

Our  investigations  during  the  past  year,  not  being  particularly  direc* 
ted  to  the  country  occupied  by  these  lower  rocks,  it  is  useless  to  attempt, 
at  present,  a  more  detailed  description.  They  will  be  discussed  ipip* 
utely  in  a  subsequent  publication, 
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of  the  Teonista,  a  sandstone,  supposed  to  belong  to  the  same  forma*  pi 

tion,  is  extensively  met  with,   but  the   wilderness  condition  of  (he  ] 

country  there,  has  hitherto  prevented  its  being  minutely  examined. —  ] 

It  is  a  white  sandstone,  in  some  places  assuming  the  features  of  a  ' 

conglomerate.  On  the  opposite  side,  two  miles  south  of  the  Tytiute 
Creek,  a  coarse  conglomerate  is  to  be  seen  lying  near  the  summits  of 
the  hills.  This  is  traceable  to  the  town  of  Warren,  and  is  undoubt- 
edly the  principal  member  of  F.  XlL,  as  it  is  developed  in  th\s  part  of 
the  country.  Ascending  French  creek,  we  find  this  stratum  consti- 
tuting the  summits  of  the  h'lls  until  we  arrive  at  Meadville.  West  of 
the  Allegheny  river,  the  rock  is  extensively  developed,  being  exposed 
along  the  Shenango  river  from  Greetiville  to  ^haronf  and  New  Castle, 
affording  in  many  places  a  superior  building  stone  for  the  construction 
of  locks,  bridges,  dec,  on  the  public  works.  The  exact  range  of  this 
formation  will  be  ascertained  during  the  approaching  season.  Its 
average  thickness  is  about  one  hundred  feet. 

Rocks  below  Formation  Xll* 
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CHAPTER  VI. 


Composition  of  the  Iron  Ores  referred  to  in  this  Report. 

For  the  purpose  of  comparison,  and  for  the  sake  of  convenient 
reference,.  I  have  deemed  it  beat  to  assemble  under  one  chapter,  the* 
various  analyses  of  iron  ores  referred  to  in  the  body  of  this  report* 
adding  some  others  not  specifically  alluded  to,  which  belong  to  forma- 
tions and  localities  described  in  my  former  annual  publications.  It 
will  be  seen  from  the  list  here  presented,  that  this  State  is  remarkable, 
no  less  for  the  singular  variety  of  its  iron  ores,  than  for  the  extraor- 
dinary abundance  in  which  some  of  these  prevail.  The  limited  scope 
of  an  annual  report,  and  the  necessity  for  more  time  to  comple  vari- 
ous branches  of  research,  relating  to  oar  ores  and  the  kinds  of  iron 
which  they  are  generally  best  adapted  to  produce,  compel:  me  to  defer 
entering  for  the  present,  upon  a  number  of  highly  useful  practical  to- 
pics suggested  by  the  analytical  details  here  introduced.  In  the  mean 
while,  however,  it  will  interest  those  who  are  in  any  manner  connected 
with  the  developement  of  working  of  our  ores,  to  find  the  exact  com* 
position  and  relative  richness  and  purity  of  a  large  number  of  them 
thus  displayed. 

It  will  contribute  to  clearness  of  arrangement,  and  at  the  same  time 
meterially  assist  hs  hereafter  if*  arriving  at  useful  general  laws,  con- 
cerning the  krtimute  connections  which  subsist  between  the  geological 
situation  of  these  ores  and  their  chemical  nature,  if  we  classify  their 
analyses  here  given,  according  to  the  formations  in  which  the  ores  are 
found.  I  shall  commence,  however,  with*  the  specimens  derived  from 
the  primary  rocks,  and  then  present  those  of  the  various  secondary 
formations,  following  the  ascending  order- 

Section.  I. 

Analyst*  of  Iron  Ores  from  the  primary  rocks  of  the  south-eastern 

district  of  the  State. 

TiTAHtFEBovs  Ihon  O&e  from  near  Isabella  Furnace,  on  the  East 
Branch  of  Brandy  wine  creek,  Chester  county.  This  ore  occurs  as 
a  vein  in  gneiss  rock. 

DESCRIPTION. 

The  specimen  is  of  a  black  color ;  lustre  metallic ;  cleavage  foliated, 
sometimes  granular ;  has  magnetic  polarity. 

Specific  gravity,  4.95 
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COMPOSITION  IN  100  TiMB  i 

Titanic  acid,        .. 22.39 

Protoxide  of  iron, 76.86 

JjOSS,  •  •»•  ■  «*«•  •  •••  •  «*•  »-«  #9 


100.00 


This  specimen  contains  59.44  per  cent,  metallic  iron. 

■ 

I*o*  Obe  from  the  Yellow  Springs,  Chester  County. 

DESCRIPTION. 

The  specimen  exhibits  the  usual  appearance  of  brown  hemalitic 
iron  ore,  but  has  a  resinous  lost  re.  It  occurs  in  a  ferruginous  loam, 
overlying  the  gneiss* 

Composition  in  100  parts  ; 

Peroxide  of  iron,     ••••        ..        ....        ..  62.91 

Alumina,        ••••        ••         «...         ••        ••  1.35 

▼V  ater,        ••        ♦•  •  •         -..         «•••         •*  1 3*«rv 

Btltoa  and  insoluble -matter,    */      3.32 


101.48 


The  proportion  of  metallic  iron  in  this  specimen  is  57.56  per  cent. 


100.22 
The  metallic  iron  amounts  to  58.51  per  cent* 


1 


Section  II. 

Analyses  of  iron  Ores  of  Formation  L  < 

i 
•  Iron  Orb  from  Chesnut  Hill,  near  Columbia,  Lancaster  County. 

description* 

Brown;  compact ;  surface  mammillary ;  outer  portions  of  the  mass 
crystalline  and  radiated.  The  analysis  was  performed  upon  a  piece 
representing  the  average  of  the  mass. 

Composition  in  100  parts  : 

Peroxide  of  iron,     .. S4.39 

Alumina,         ....         ..         ....         ..         ..     2.46 

Silica  and  insoluble  matter, 2.38 

water,   *..        . ...        •«        . ...        ..         io.«?9 


■r  ><*fi 
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Iron  Ore  from  Susaa  Ana  Furnace,  York  County 

DESCRIPTION. 

Blackish- brown;  micaceous,,  and  sandy. 
Composition  in  100  parts  : 

Peroxide  of  iron,  ....  ••  ....  w  40.71 
Peroxide  of  manganese,  8.91 

Aiumiria,.  (phosphate),  . »  .„«  ♦  „  2.84 
Insoluble  matter,  including  phospfeeric  acid,  .*  89.5ft 
"  ater,         ..         . ...         ..         ....         ..         7»yo 


100.00 


This  specimen  contains  28.25  per  cent,  metallic  iron. 

Jteotf  Ore  fronvM.  Gr.  Ege's  Mountain  Bank,.  South  of  Carlisle  Iron 

Works,  Cumberland  County. 

DESCRIPTION. 

Amorphous;  color,  dull  Wuish-brown ;  powder,  brown;  texture, 
friable ;  aspect,  earthy. 

Composition  in  100  farts  : 


Silica  and  insoluble  matter,    •  • 
Alumina,      ••-•         ••         ... 
Peroxide  of  iron,         ....         •• 
Peroxide  of  manganese,     .... 

w aier,         *.  •         ».         .... 

JLjOSS,              .            ....             • . 

•  »•*  ' 

.  a 
.... 

.  . 
•  <• 
.... 

..    20.10 

....      0.10 

..  49.80 

•  ••••       17.55 

....    12.00 

0.45 

100.00 

This  specimen  contains  33.86  per  cent,  metallic  iron. 

Iron  Orb  from  a  Bank  half  a  mile  from  Carlise  Iron  Works,  M.  G, 

Ege's. 

DESCRIPTION. 

Dull  black  color ;  lustre  somewhat  metallic ;  sub-crystalline;  slight- 
ly magnetic :  has  some  resemblance  to  the  oies  of  the  Warwick  and 
other  mines  adjacent  to  trap  dykes. 
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Composition  iw  100  pxkts  : 

♦ 

Magnetic  oxide  of  iron, 

64.79 

Peroxide  of  iron,        , .         •% 

27.93 

Oxide  of  Managanese, 

a  trace 

Alumina,        «...         »•         •  •••         •  •*. 

a  trace 

Silica  and  insoluble  matter, 

3.30 

water,         .-•••         ••*          •          ••••       .•• 

3.81 

- 

$9.83 

This  ore  contains  65.69  per  cent.  «netattic  iron* 
Iron  0*jb  from  the  Mountain  Ore  Bank  of  Carlisle  Iron  Works. 

description. 

Brown ;  mottled ;  somewhat  cellular ;  locally  called  "honey -comb 


are." 


Composition  in  100  parts: 

Peroxide  of  iron,         ,.         , ...  70.04 

Peroxide  of  manganese,         ..         ..          ..  3.32 

Alumina,         ...         ....         «•••         ••*«  a  trace 

Silica  and  insoluble  matter,         ....          ..  16.32 

Water,        •«        10  96 


100.64 


This  specimen  contains  48.56  per  cent,  metallic  iron. 

Iron  Orb  from  General  T.  C.  Miller's  Mountain  Bank,  Cumberland 

Furnace,  Cumberland  county. 

DESCRIPTION. 

Brown  hemetite;  botryoidal  on  the  surface,  aad  somewhat  porous  ; 
color  of  mass  orchrey. 

Composition  in  100  parts: 

Silica  and  insoluble  matter, 12.0 

Alumina,         ....         ....         ....         ....  .   0.4 

Peroxide  of  iron,         .„       .,  ..  ..         74.8 

Water,  12.0 

AiOSS,  •  •  •  •  .»•«  •«••  ••••  ••••      0*8 


100.0 


This  specimen  contains  52*36  per  cent,  metallic  iron. 
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Iron  Orb  from  Peflfer's  Bank,  six  miles  south-west  of  Carlisle,  Cum- 
berland county 

description. 

Amorphus,  compact ;  color  dark  brown ;  interspersed  with  light 
colored  ocherous  matter. 

Composition  in  100  farts  : 

Silica  and  insoluble  matter,         12,1 

Alumina,        .*        4.3 

Peroxide  of  iron,        ..        ....        ..        ..  09,4 

Water,         ..         ....         ..         ....         ..  14.0 

A^oss,         ....         ....         ....         ##-#         m%m0  q#2 


100.0 


This  specimen  contains  48.58  per  cent,  metallic  iron. 

Iron  Ore  one  mile  and  three-fourths  from   Carlisle  Iron  Works, 

Cumberland  county. 

DESCRIPTION. 

Pipe  ore ;  pipes  small;  color  dark  chesnut  brown. 
Composition  in  100  parts  : 

Silica  and  insoluble  matter,        .        .         ..  4.05 

Alumina,        ....         a  trace 

Peroxide  of  iron,         ....          ....           .,.  85.65 

Water,         ....         ..         ..         8.80 

Loss,        ....         ..      * ....        #w         *.  0.90  . 


100.00 


This  specimen  contains  59.95  per  cent,  metallic  iron. 

Iron  Orb  Irom  Pond  Bank,  used  at  Caladonia  Furnace,  Stevefis  and 

Paxton's,  Franklin  county. 

description. 

Uematitic;  imperfectty  crystallized;  form  rounded;  color  dark  ches- 
nut brown.  Specimen  consists  of  a  fragrant  of  a  hollow  spherical 
ball. 
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Composition  in  160  Pasts  : 

Silica  and  insoluble  matter,           .  *•        •••*  0.3O 

Alumina          ...»         «»         *»••         ••  trace 

Peroxide  of  iron*             ••••        *•         ••••  7&Q& 

Water            .*•♦•-        ♦••        •♦•»•        ••  i«>vO 


100.35 


This  specimen  contains  55.33  per  cent  metallic  iron. 

Ieon  Orb  from  the  Hill  Bank  used  at  Southampton  Furnace,.  Frank- 
lin county,  (better  portion,)7 

DESCRIPTION- 

Texture  cellular ; surface  of  cells  sometimes  lined*  with  crystaliaecP 
hematite;  color  dark  chesnut  brown, 

COMPOSITION  IN  MO  PARTS  V 


Silica  and  insoluble  matter,           •>•».        .» 

5.99 

Alumina,  "         *.        ••«*-        ..         •••<• 

&W 

Peroxide  of  iron,     . 

78.85 

Maaganese,      .*        ....        7]        .... 

trace 

**  aier,           •••         ••         • « •  •         ••         • » 

12.50 

JljOSS,       ••••            ••            •  •-»»            » v            •*••• 

O.Ofr 

• 

100.00 

This  specimen  contains  55.19  per  cent  metallic  iron* 

Iron  Orr  from  the  Hill  Bank,  used  at  Southampton  Furnace,  Frank- 

lin  county,  (inferior  portion.) 

DESCRIPTION* 

Amorphous,  cellular,  dark  brown  alternating  with  light  cofoVed 
matter* 

Composition  in  100  parts  : 

Silica  and  insoluble  matter,           5.80 

Alumina,            1430 

Peroxide  of  iron .         ..  76.30 

Manganese,         ....  1.00 

Water,        •«••         ..        ....         ,.         ..  14*50 

■  JuOss,     ••••         ••         ••••         ••         ••••  O.oO 


100.00 


This  specimen  contains  53.41  percent  metallic  iron* 
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Tkok  Ore   from*  Montalto    Furnace,  Hughes'    Franklin  county,. 

(Lower  Ore.)  - 

DESCRIPTION. 

Texture  cellular;  color,  dark  chesnut  brown  ^watteofoell*  compact, 
interior  occupied  by  light  colored  oehreoua  matter. 

Composition  in  TOO  pasts  : 

Silica  and  insoluble  matter,  .♦**-   .    *•>       7.0 

Alumina,  ..         •••*  ...        •  »••  9,3  t 

Peroxide  iron,  ....         ..        *♦•.         ..      75.2 

w aier,    »..-.'        ••         ....  .  ••         •  *"*«  i4.v 

JLtOSS,  • »-         ••««  •**         ...-.  •  •-         v*o 

rooo 

This  specimen  contains  52.64' per  cent;  metallic  iron. 
Iron  Ore  item  Montalto  Fnnwee,  Fiaitkln*  county  r  (Upper  Ore.) 

DESCRIPTION. 

Mottled  brown* and  ochrey;  in  some  parts  compact;  in  others  soft 
and  cellular,  and  distinctly  laminated. 

Composition  in  100  parts  : 

Silica  and  insoluble  matter,              ...v  .-*      13.3 

Alumina*             ..        .+*  ,     *,        .*».  2.5 

Peroxide  of  iron,         ..         ....         ..  ,.      71.0 

water,    ....         ..         »•••         ••         ••♦-  a«»o 

•  J3«OSS)|  .-^  •  »*•  «•»  ••«•*  ••••  v.D 

*00>0 

This  specimen  contains  49,70  per  cent,  metallic  iron. 

f ron  Ore  from  a  Bank  one  mile  southwest  from*  Hughe39  Forge, 

•   Franklin  county.  v 

I         DESCRIPTION* 

Texture,  compact;,  massive ?  color,  dark  taown,  agpect  of  fresh 
surface  somewhat  resinous* 

Composition  in  F00  pacts  : 

Silica  and  insoluble  matter,        -        .-        .        2.80 
Alutiana,    •    '     »        :         »        •        •        •   1.40" 

Peroxide  of  iron, .79.10 

Sesqui  oxide  of  manganese,    •        .        .        .   4.00 
Water,    .        .        ...        .        .     13.00 

Loss, 0.70 

100.00 

-  •mmMmm 

This  specimen  contain*  5547  per  cent;  metallic  iron. 


r 


t 
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Iboh  Obb  «se*t  Pond  Furnace,  (Moore's,)  Franklin  County* 

BBSCRIPTION. 

Impure  hjdrated-  oxide;  texture,  hcematitic;  semi-crystalline  on 
surface,  which  is  covered. with  mamroillary  protuberances ;  colo*  of 
mass,  brownish  yellow — of  surface,  dark  brown. 

Composition  m  100  parts  :  , 

Silica  and  insoluble  matter,    ..        ^,        ~     10.0 
Alumina,     ....         ..         ••»•         •«         ••••        2.6 

Peroxide  of  iron,        »•••*        »*.        .*,„         ...    73*8 
Manganese,        •«••        ..        •>♦.        ..        a  trace 

waier,  •••         ••         ....         ••         ••••      iv»u 

99. 1 
This  specimen  contains  51.56  per  cent*,  metallic  iron. 

Section  Iff. 

Analyses  of  the  Iron  Ores  of  the  Limestone  formation  11. 

1*01*  Ore  from  Miller's  Mine,  four  miles   North- West  of  Allentowo, 
West  side  of  the  Lehigh  River,  Lehigh  County. 

t  *  *  ■  *  ♦ 

DESCRIPTION. 

Brown ;  stalactitic ;  variety,  "  pipe  ore  ;"  the  cavities  partly  filled 
with  pulverulent  yellow  oxide  of  iron* 

Composition  in  100  parts: 

Peroxide  of  iron,     -...         ..         ....         ..      86.59 

Alumina,  ....         ..        *'•••  ..         a  trace 

Silica  and  insoluble  matter, 3.08 

▼v  ator,      ••••        ••        «•«•        ••        ••••       jl  i « oi 


1 


100.98 


This  specimen  contains  60.04  per  cent,  metallic  iron. 

♦  •  •  ** 

n 

Iron  Ore  from  Balliat's  Mine,  five  mites  Norln-Wesfc  of  Allentown, 

Lehigh  County. 

DESCRIPTION. 

Color,  liver  brown ;  compact ;  superficial  portion  crystalline,  radia- 
ted, and  majnraillary .    The  latter  pari,  was  selected  lor  analysis. 


i 

i 


STATE  GEOLOGIST*  179 

Composition  in  100  pacts  : 


Peroxide  of  Iron,    *.<•„         ..'        ♦ 

83.22 

Alumina,        ...„        .,         ...„         .. 

0.21 

Silica  and  insolirole  matter, 

441 

^v filler,    «**•       *  «<•        «*w        **•        «*«-m 

12.40 

100.64 


This  specimen  -contains  57.61  per  cent,  metallic  ires* 

Iron  Oft«4rora  Balhat's  Mine,  five  miles  Nortb-West  of  Ailentown, 

Lehigh  County. 

DESCRIPTION. 

Color,  reddish  brown;  structure,  lamellar ;  compact. 
Composition  in  100  parts  : 

Peroxide  of  iron,    ..... 
Alumina,        .^. 
Silica  and  insoluble  matter, 
Water, 


*+■•** 


•  »4 

•#"• 

&4,00 

•  ••• 

•  • 

~**  1.00 

«»<••• 

•  •% 

6.50 

-• 

•  •  •• 

9,50 

101.00 


This  specimen  centains  58.34  per  cent  metallic  iron. 

Iron  Orb  from  Daniel  Shwartz's  Mine,  half  a-mile  South- West  of 

Emaus,  Lehigh  County. 

DBSCRIFTION. 

Dark  brown;  compact;  lustre  somewhat  metallic. 
CoxfosmoN  in  400  WMmm ; 


Peroxide  of  iron, 

• 

.  • 

70.64 

Alumina,          .        .*        .<. 

•  • 

». 

a  trace 

Silica  and  insoluble  matter, 

.  •  •« 

.  •••• 

0.05 

▼»  ater,        •  •        ••  •         • . 

•  * 

. ».» 

11.40 

100  09 


■rti.  .irfi  ■ 


This  specimen  contains  55.22  per  cent,  metallic  iron. 

Iron  Orb  from  a  Bank,  one  mile  West  of  Trexlerstown,  Lehigh 

County. 

URSCRirriQN. 

*  -     •  *  - '  • 

Brown;  compact;   stalactittc;  of  the  structure   usually  termed 
«•  pipe  ore. n 
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Composition  or  100  msts  : 

Peroxide  of  iron,         ....         ..  ####         67.12 

Alumina,        *-•         ....         .#         ..  . .         0.40 

Silica  and  insoluble  matter,        .„..  w.        2.30 

SulphQT,         a  trace 

Water,        •...            ...          ...  ....         10.90 


100.72 


This  specimen  countains  61.05  per  cent,  metatlic  iron. 

Iron  Orb  from  the  Moselem  Mine,  near  Ebkhard's  Mill,  four  miles 
South- West  of  Kutztown,  Berks  County. 

BEscmimoN. 

Dark,  dull  brown ;  compact. 

Composition  in  100  parts  : 

Peroxide  of  iron,          «...  ....         ....  77.30 

•    Alumina,         ..          #.        •••         ....         ..  2.60 

Silica  and  insoluble  matter,  ..         ..         •  8.00 

Water,            ....         ....  »•»•          ...  ii.uu 


99.70 


■^-*~» 


This  specimen  afitads  68.53  per  cent,  metallic  iron* 

Iron  Orb  from  Gorgas's  Bank,  three  and  a-balf  miles  South-West 

from  Harrisburg, — Cumberland  County. 

■ 

description. 

Structure,  hematitic;  geodiferous;  internal  surface  of  goedes  cover- 
ed with  a  light  brown  incrustation;  color  of  mass,  dark  brown. 

Composition  m  100  parts  : 


Silica  and  insoluble  matter,          .... 

.  ... 

480 

Alumina,         ••         ••         ....         •• 

.  • 

2.72 

Peroxide  of  iron, 

•  • 

77.20 

Manganese,        ••         ••         .... 

•  ... 

a  trace 

vvaiex$_       ..         *.          ..        .... 

.. 

15.15 

AjOSS,             ....             ....             • .             .... 

.. 

0.13 

100.00 

This  specimen  contains  54.04  per  dent,  metallic  Iron. 
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IftON  Ore  from  Kerr's  Fields,  eight  mites  west  from  Carlisle. 

DESCRIPTION. 

Structure  tending  to  laminated,-  color,  dark  chesnut  brown ;  com* 
fact. 

Composition  fN  100  parts: 

Sirica  and  insoluble  matter,        .*..      /«•<••  13.0 

Alumina,        ••           •«         ••         ..»•         ..  4*8 

Peroxide  of  iron,          ....           ...          ....  69.0 

yv  uxor,        •*.        .  .«■*  *           •...          •«••  xo.v 


100.0 

#        


This  specimen  contains  48.03  per  cent,  metallic  iroa. 

Is  >n  Ore  used  at  Cumberland  Furnace,  Gen*  T.  C  Miller's,  occurs 
one  and  a  half  miles  from  Furnace,  ia  Limestone— Cumberland 
county, 

DESCRIPTION* 

Structure,  slender  pipes ;  color,  chesnut  brown ;  compact* 

Composition  in  100  parts  : 

Silica  and  insoluble  matter,      ..         ....         ..     3,89 

Alumina,     *.«.         ...       ••••        «••»       .  •  •••      S5*ou 

Peroxide  of  iron, ....         ••       84.60 

ijrime,        ««•«*         •»••        '•*.';  •♦**         .«    a  trace 
»vaier,        ••         ••••         ••         •  •••         ••         o,«u 

0.31 


..«•#       ..#.         •*.  •  •** 


100.00 

...         »!■■ 


This  specimen  contains  59.22  per  cent,  metallic  iron. 

Iboh  Ore  from  the  Helm  Bank,  used  in  Mary  Ann  Furnace;  White* 

-bill  and  Ellis's,  Cumberland  county. 

INSCRIPTION. 

Structure,  somewhat  cellular;  surface  covered  with  small  mam- 
millary  protuberances. 


«        • 
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Composition  in  100  parts  : 


Silica  and  insoluble  matter, 

»»«•        • 

.     5.8 

Alumina,     ...          . .         •***         •• 

»»»• 

2.0 

Peroxide  iron,      ..».        •  •        ..►• 

•• 

77.2 

■»  wer,        •»»*«        ••        •■»»•        •• 

•*»• 

14.5~ 

juoss,                   »•••         ••         »••• 

•• 

.    0.5 

100.00 


This  specimen  contain*  54.04  per  cent*  metallic  iron*. 

Iron  On*  from  tbe  CUppinger  Bank,  used  at  the  Mary  Ann  Furnace. 

Cumberland  county* 

DESCRIPTION. 

Structure,  large  columnar ;  pipes,  stataetkic ;  compact  m  centre  f  on 
surface,  cellular ;  color,  bright  cbesnut  brown. 

Composition  in  100  pabts  : 

Silica  and  insoluble  matter,    .*        .~.        ..  2.60* 

Aiiwnina,            ••*•         ••  ••••         ..  •  »    «hi 

Peroxide  iron,          ..         -~.        87.09 

Water,     ••         ••■*■.-        ••••  •♦••         *•  8»oL 


100.00 


This  specimen  contains  00.06  per  cent.  melalKc  iron. 

Iron  Orb  from  the  CUppinger  Bank,  used  at  the  Mary  Ann  Furnace, 

Cumberland  county* 

DESCRIPTION. 

Structure,  numerous  pipes  closely  cemented  together ;  color,  rich 
chesnut  brown,  with  a  slightly  blue  tinge* 

Composition  in  100  parts  : 

Silica  and  insoluble  matter,      ..  -  .    .....         ..      4.0 

Alumina,     ....         ..         ...♦         ..         ....  6 

Peroxide  iron,     ....         ».         ♦«*         ..  84.6 

Manganese,      • ..        ....         a  trace. 

Water,  *    __  •••*        ..        «.#•        . .  •••     o.9o> 

JuOSS,  ••  •  •••  ••  •  *•«  »«  0i8v 


100.00 


This  specimen  contains  50.02  per  cent,  of  metallic  iron. 
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*$1I09  Ore  from  theKressler  Bank,  used  in  Southampton  Furnace, 

Fraokiin  county. 

mnoBimosr* 

i 

c 

Amorphous,  celtolar»  somewhat  laminated;  color  brown  mottled. 

<  CftKrOSITIOXf  IH  100  part*: 


Silica  anti  insoluble  matter, 
Alumina,        .  •       •••        «.         . ... 
Peroxide  of  iron*     ♦,.. 

♦-.        9.0 

•  •           «•«? 

75.0 

Manganese,          

»» aicfj         ••••         ••'       .  •         •♦ 

..        a  trace 

••«•         i13.0 

9.1 

100.0 

This  specimen  contains  $2,5  per  cent*  metallic  iron. 

Iron  Osb  from  the  Rail  road  Bank  used  at  the  Southampton  ,Fur« 

nace,  Franklin  County*. 

DESCRIPTION 

*  Structure  cellular?  color  brown;  compact. 

COMPOSITIOX  IN  10O  PARTS  : 

Silica  and  insoluble  matter,         147T 

Akrantna*          •**«         »*.*          •»••          #••*»  0*8 

Peroxide  of  iron,          ..  ..         .•         ..  72.0 

inn^MMit       -*••*         •*♦          •«       *>•  a  tttioe 

irater,          ••*       •  "»*♦•  ••«■»         ••••  l«*v 

1j098,         ••         ••»•         ••          ♦•»•         ••  v.o 


100.0 
This  specimen  contains  50.4  per  cent  metallic  iron, 

JftOff  Orb  from  the  old  diggings  at  PHgrim  Bank,  north-east  from 

Shippensbarg. 

IHBBCRUPTlOff. 

Structure  closely  adhering  pipes  so  as  to  be  almost  obliterated  j 
color  dark  cbesnut  brown* 
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COMPOSITION  X»  108  JFAJ178  J 

Silica  and  insoluble  roaftfeur,  ■      -•       ..  ..        6.8 

Alumina,        ••         ••           ••         ••••  ••         4*0 

Peroxide  of  iron,          .. 77*7 

vv  a  tor,        . .        ••         ••••         ••••  ••         1 1  »o 

■JOwS,                •  «•*                ♦•••                ••♦•                «•••  ••                    9 


100.0 


This  spasimen  contains  54.30  per  cent,  metallic  iron* 

Iron  Ob*  from  the  Roxbury  Bank,  west  of  Shippensburg,  Frank* 

lia  County. 

dbscbiption. 

Pipe  ore,  the  pipes  adhering  closely,  composed  of  an  intermixture 
of  a  compact  chesnut  brown  oxide,  with  a  light  colored  ochreous  sub- 
stance, 

Composition  m  100  parts: 

SiHca  and  insoluble  matter,        .«        ..        .  9.3 

Atomma,         ....          ••*«          *«*.  ••••  S.6 

Peroxide  of  iron,          •.  ..  75.1 

Water,        ••        ./<•        -..         .-»..  . .  12*0 


^ 


100.0 


<ta«n^»* 


This  specimen  contains  52.57  per  cent,  metallic  iron* 

■  •  •  * 

Iron  Or*  from  the  Green  Village  Bank,   Steven*  and   Button's, 

FranUia  county* 

DESCRIPION. 

Structure,  loog  slender  pipes  of  uniform  texture  throughout ;  color 
brownish  yellow^ 


x- . 


Composition  in  100  pasts  ; 

Silica  and  insoluble  matter,          .„..          ...„  4.2 

Alumina,         ...            ....          ....           .##.  0.9 

Peroxide  of  iron,         ..         ..         ..         ..  82.6 

Water,        ••••         ,,,,         ,#..  ,.,,  12*0 

JL«oss,         »•••           ?••*         ♦»          ..  •         «...  0*3 


100.0 


This  specimen  contains  57.82  per  cent,  metallic  iron. 
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Imox  Oar  from  Heifner's  Bank,  used  in  Caledonia  Furnace,  Stevens 

•and  Paxton's*  Frunklin  county. 


Hydrated  oxide ;  color,  bright  chesntrt  brown ;  compact 
Composition  in  100  part*: 


>. 


SHica  and  insoluble  matter, 

♦-•        « .  •  • • 

^.     10/S 

Alumina,  - 

•*•• 

•• 

»«*. 

•  • 

a  trace* 

Peroxide  iron, 

•  • 

••■•-• 

.•*. 

»**. 

76.« 

Manganese, 

•  •  ++ 

•♦«• 

-••♦«•• 

••• 

a  trace. 

Water,    . 

••«• 

•  • 

••■*•■ 

*..,      12.6 

Loss, 

•**♦ . 

•• 

**•• 

«  » 

0.1 

100.0 

This  specimen  -contains  53.62  per  cent,  metallic  iron. 

Ikon  On&fwm  near  Heifner's,  six  miles  from  Caledonia  Furnace, 

Franklin  county. 

#  • 

-    .  ►  »  ... 

DESCRIPTION. 

Structure;  pipes  closely  adhering  j  color,  distinct .  brown.     . 
Composition  in  100  parts  :     * 


Silica  and  insoluble  matter, 

•••• 

-.-.■.. 

-.-. 

6.? 

Alumina,    . .        .+. 

•         ....         .. 

a  traces. 

Peroxide  of  iron,    .    .. 

•  ••• 

•  «         < 

»»r*. 

81.fr 

*v  aier,     *•*•         ••         ...« 

. . 

••«» 

. 

11.4 

JLiOSS,        •*           »•**           •« 

*••• 

•  • 

• 

0.3 

'  *  *    V 


100.0 


This  specimen  contains  £7*12  percent,  metallic  iron.  -  ■  -*   *       - 

Iron  Orb  from  Middauer's,  three  miles  north*east  of  Waynesburg, 
*  Franklin  county. 

description. 

Massfre  compact.;  fracture,  slightly  conchoidal ;  lustre,  somewhat 
resinous,-  color,  brownish  red,  with  a  flight  bkrish  tinge* 
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Composition  in  100  rmi : 

Silica  and  insoluble  matter,    ..        .,        ....      14.0 

Alumina,         •♦♦.         ..         .».,         ..         ....    0.5 

Peroxide  iron, 73.0 

Manganeset       ..        ***.        ..        ....        a  trace, 

water,        ••••.        ..         ....         ••         ....      12.5 

ajOss,         ♦•         »   «.         ••        -•*»«•         «.    .     •    0*4 


100.0 


This  specimen  contains  66*83  per  cent,  metallic  Iron. 

Iaotf  Obb  from  M'Doweli's  Bank,  five  miles  north-east  from  Met- 
cersburg,  Frankim  county,  (called  garlic  ore.) 

DESCRIPTION. 

Amorphous  ;  cellular ;  color,  bright  brown. 
Composition  in  100  parts  : 

Silica  and  insoluble  matter,  ^        ....        *80 

Alumina,        ...»        ^        ^^*.        ..         ....   1.50 

Peroxide  of  iron, w...       83.00 

Manganese,    ..*.        *r        .„*        ..  a  trace. 

Arsenic,      ••        ....         ..        ....        .    a  trace. 

water,    *•••         #.         «.#,         *.  *      ,,^k  &46 

J««os8,  ..         ....         ..         ....        ...        0*70 


iw.ee 


100.09 


This  specimen  contains  58.82  per  cent,  of  metallic  4ror>,  and  pos- 
sesses a  trace  of  arsenic. 

IaoN  Qa»  from  Garrick  Furnace,  Path  Valley,  Franklin  county.  | 

DESCRIPTION. 

Structure,  nodular ;  surface,  mammtHery ;  mih  interspersed  argil- 
laceous specks. 

C&KpesrrioN  nr  100  pasts  t 

Silica  and  insoluble  matter,        .  ..        »♦».  17.40 

Alumina,         ..         ...         .           5.8§ 

Peroxide  of  iron,     59.50 

Peroxide  of  manganese,        ».     .   —        ,.  8.30 

Water*        ♦...♦.♦         .»,.         ....         .  #         ..  8.80 

JljOss,         ••«.         •»*•         ....     *  ...          .^..  0*90 


This  specimen  contains  41.65  per  cent,  metallic  iroft* 


! 

i 

r 
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Iron  Orb  from  Garrick  Furnace,  Path  Valley,  Franklin  county* 

PSSCBIVTldK* 

Structure,  cellular;  interior  of  the  cells  coated  with  a  boff  colored- 
ochreous  deposit;  color,  darkchesnut  bro*n ;.  called  "bot»^comt> 
ore." 

Cowosirmr  m  100  pasts  : 

SiHea  and  insoluble  matter, 3.80 

Alumina,         «-•••.*        •.•*■          •••*        •  »••  2*25 

Peroxide  of  iron,        ..  84.30 

Water,        ••        ••••         ••        •«••         .^  8.B& 

JuOSS,  ••••  »*••  ••»•  •  •*•■  •••  VitWlr        v 

100.00 


This  specimen  contains  89*01  per  cent,  metallic  iron. 

Ikon  Qkb  from  the  Bull  Bank  of  Pennsylvania  Furnace,  Centre- 

couutyv 

DESCRIPTION. 

Hematkic  <r  somewhat  mottled ;  compact ;  fracture*  conchoidal ;  co- 
lor, chocofete  brown. 

Composition  in  100  parts  : 

Silica  and  insoluble  matter,         *....  ...  2.30 

Alumina,        ..        .....  ..  sttra<a* 

Peroxide  of  iron,         ...*        ....,  ...*  88.40 

Manganese,        ..         ..         ....  •••..  a  trace 

™ater,        •*•«         . ...       *  »4.«*  ••«•  t*.w 

XjOSS,  .  »»*.  •  «  «**.-  »•••  ••  v*ov 


tOO.W 


This  speciinen  contains  80*48  per  cent*  metaBie  iron* 

Iron  Ore  from  Otd  Pennsylvania  Furnace  Bank,  Centre  county* 

ijbscrjftion. 

Pipe  ore ;  the  pipes  small  and  closely  set ;  color  a  dark  chesiu* 
browc* 
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43oxfositi*n  zir  166  pahtb^ 


Silica  and  insoluble  matter, 

•        •  • 

•  • 

5.3 

Alumina,         •«•        ,;         •>• 

>•'• 

«■• 

a  trace 

Peroxide  of  iron*        - 

••♦ 

"•■» 

82.3 

Oxide  of  manganese,       -, . 

•-» 

*•»«  + 

a  trace 

water,        ••»•        •••        *«~ 

•••• 

•  » 

12.0 

XiOSS,                       ««•*•                     •»»?!                      «•>•• 

•»■•■*• 

••• 

0,5 

10C.O0 


'This  specimen  contains  57.54  per  oeat.  m6tatttcfroo« 

Sroh  Orb  from  the  Pennington  Barik,  two  and  a-lialf  miles  South- 
Wsa*  of  Warrior  Mark  town,  Huntingdon  county. 

DESCRIPTION. 

Hematmc,-  cellular  and  slightly   columnar.;  color,    rich  diesnut 
<fcrown ;  surface  of  fresh  fracture  of  a  velvet-like  lust*e. 

-Composition  in  100  *arts : .*         . 

Silica  and  insoluble  matter9  8.8 

Alumina,        «•*«•        ^..         •  *•«  •-•         ••         0,5 

Peroxide  of  iron,            ^  «*       . ,~  ~~          79.2 

Manganese,     ,-•       ••••         •*•  ♦*••        «.  a  trace 

*  i>ifne,     ••••        •■•        «#••  ••        »•**      a«£ace 

vvater,           ••         ••••         ••  ••••         ••       lD.lt                      i 

JLoss,       •»..         .„         „♦.*  „-         •«.•«            0.5 


1G0.0 
This  specimen  contains  52.04  per  cent.  metaRic  iron. 

Iron  Orr  from  Springfield  Furnace  Ore  Bank,  Morrison  Cove,  Hun- 
tingdon county. 

^  "  INSCRIPTION. 

'Structure,  cellular;  interior  of  cells  coated  with  Hue-black  incras* 
ttttioa;  cokwy  dark  chesnut  brown.    - 

Composition  in  100  parts: 

.    Silica  and  insoluble  matter,         „        «•«•  4.8 

Alumina,       »^«.         ~         «...         ..         ^        0.3 

Peroxide  of  iron,  *.^.         „         w.  79.6 

:Sesq»i^xide  ei  manganese,  '"^        .~.         „      3.0 

JuimO)  •    .  .^.#        ^.        ^^^        j,+     f  ..  #1M      a  trace 

water,  ...  ....         .  •        <•»•••         ••       l«.u 

XlOSS,  «-**•  •*  *•««  •  *  ••••  V«W 


100.0 
is  specimen  coeiains  55.72  per  cent,  metallic  iron. 


i 


i 

1 
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Ikon  Ore  from  Bomb-Shell  Bank,  of  Rebecca  Furnace,  Morrison 

Cove,  Huntingdon  county. 

,  description* 

A  section  of  hollow  geode  or  bogib,.  hoomtEtb  fibours   crystaline,, 
inner  surface  botryoidal,.  and  iridescent* 

Composition  ik  10Q  parts  : 

Peroxide  of  iron,       ....         ^.        .^.         ..  84.22 

Oxide  of  manganese,       ...„         ...        ....  0.41 

Alumina,       ...,         •  •,        ••*.         ••         . .  0*65 

Silica  and  insoluble  matter,           •  •         ....  6.43 

W  filer  j  ...  •»••..  •-•.  «•«•  ••  Qi«0 


90.95. 


The  proportion  of  metallic  iron  in  this  ore  is  58*95  per  cent. 

Iron  Orb  from  the  Red  Bank,  tferee  miles-  south-west  of  Rebecca* 
Furnace,  Morrison's  Cove,  Huntingdon  county. 


Texture,  compact  and  close  grained^  somewhat  jaspery  ;  fracture- 
slightly  conchoidaT;  color  bright  reddish  brown. 

Composition  in  100  farts  : 


Silica  and  insoluble  matter,     , . 

82.1 

lAiumina,       . ...         »»••>         .  ««*»  v     .••*.• 

Atmce 

Peroxide  of  iron,      ..  .       ...  .       .... 

*.        W-% 

Xjime,       •  ••»•._    .  «*..         ••       .••••.. 

•%    a  trace 

water,      ••••         ••••         *••*         •«-•« 

•  •             31.9 

xjOSS,     •»••          ••••          ••••           •••• 

....              9*9 

109.0 


This  specimen  contains  40.04  per  cent,  metallic  iron. 

* 

Iron  Ore  from  Sarah  Furnace  Ore  Bank,  four  miles  south  of  ATKee's 

Gap,  Morrison's  Cove,  Bedford  county. 

DESCRIPTION. 

Blackish  brown ;  cellular  \  with  concentric  layers  of  denser  crylsta- 
ltne  fibrous  hematite. 


] 


\ 
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Composition  m  100  parts; 

■ 

Silica  and  insoluble  matter, 

•• 

.... 

li.T 

Alumina,        ••••        «. 

•v.. 

.. 

a  trace* 

Peroxide  of  iron,     . . .. 

.. 

• ... 

. . 

76.5 

Mangaaeoo,                 .... 

»» 

•»*• 

a  trace* 

vvaterf        ....        •* 

••«« 

.  • 

«.% 

.      11.6 

AX)8S,        ..          ••<•            •* 

«••• 

• . 

..     0.2 

196.0 


Silica  and  insoluble  matter,     .  - 

►                  ■  ..< 

1                . 

.     2.80 

Alumina,     ...♦ 

..               •««• 

»» 

»» 

3.26 

Peroxide  Of  iron, 

•  .                .  . 

.... 

.  .  .« 

80.20 

Manganese, 

• •••                ... 

*..   '• 

.  . 

a  trace 

Water,  ■    •  • 

. ...                •• 

.... 

.  . 

124)0 

•jOSS}    -            .«•.. 

•<•                •  .  .* 

•  •  •. . 

0.00 

*                                *    #         * 

100.00 

This  specimen  contains  56.14  percent,  metallic  iron. 

Iron  Ore  from  the  Hanover  Ore  Bank.— Kind  chiefly  used  at  the 

Furnace*  . 

description. 

•  "    ■•'' 
Compact ;    fracture  conchoidal ;    color  dull  brown ;    surface  ifl 
pitches,  coated  with  a  greenish  black  shining incrustation. 


This  specimen  contains  53.55  per  cent,  metallic  iron. 

Section  VL 

<8nofy$es  of  Iron  Orts  of  Formation  IIL  (Slate.) 

Iron  Orb  from  the  south  side  of  Lowrey's  Knob ;  Hanover  Ore 
Bank,  two  anda-half  miles  north-east  of  Hanover  Furnace,  Bed- 
ford coanty. 

DESCRIPTION. 

Compact ;  brittle  semi-crystalline ;  color,  dark  chocolate  brown. 
Composition  in  100  parts  : 


1 
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Composition  in  100  parts: 

» 

Silica  and  insoluble  matter,     ~ 

■••»«•           •  •      1 1*0 

Alumina*    <••••        ••         ... 

.*..        3.0 

1  Peroxide  of  iron,         .;♦. 

••••         »• .  79*6 

Manganese,          ••        ...♦ 

»•        •*-»•    a  trace* 

Water,        ••        ••••  ,      •• 

••••           •  •          X  1*0 

JLimc,  4  »•••*        •♦        •*-•'• 

••       .•-**•    .  a  trace* 

98,6 

This  specimen  contains  51.52  per  cent*  metallic  iron. 

Iron  Orb  from  BPNaughton's,  one  and  a*hair  miles  west  from  Mer- 

cersburg,  Franklin  county. 

DESCRIPTION. 

A  bog  ore;  dull  brown,  and  cellular.    It  overlies  the  slate  F.  III. 

*  « 

Composition  in  100  parts  : 


Siliea  and  insoluble  matter* 

•  ••»*'• 

•  • 

*  9.20 

Alumina, 

•%*-•              w 

•  **#• 

•  ■» 

0.73 

Perextde  ol  iron, 

0  •                 •*•'•  • 

%• 

v  •  ••• 

-0w.6O 

Water,     ....• 

• «            '*•••• 

•  ••  m 

•  • 

20.00 

JjOSSj                  •• 

•  ••  •                  •  • 

•  ••  • 

•  • 

0.47 

ioa« 


This  specimen  cents!*)*  48.72  per  cent*  metallic  iron. 

Section  V. 
Analyst*  aflrim,  Q*m  of  Fermmtivn  #7. 

Iron  Ore  from  the  Sandstone  ridge,  north-west  side  of  Little  Cove, 
four  and  a-hatf  miles  north  of  Warren  Iron  Works,  Franklin  coun- 
ty. (Specimen  taken  near  the  sur&ee.) 

description. 

Structure,  slightly   porous ;  laminated ;  fossiUferbus ;  color,  red- 
dish brown. 
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CoJCRMZTION  IN  100  PAftlft: 

Silica  and  insoluble  matter,          .,..        «„♦  5.3: 

Alumina,.          *.        **«•         .♦*.        *•••-  6*0 

Peroxide  of  i*oa,      .-*        .**••        .«•••         .,•  83.0 

Manganese*         •—        ».        ..        •••*.•  a  trace' 

WatOT,         ♦*•-•       *  •••         ••         ••         *-.«.-  6*1 


IO0.00 
This  specimen  contains  58.1  per  cent,  metallic  iron* 

Locality*— NdrtK-west  side  of  Dickey's  mountain,  half  a  mite  south 
of  Lower  Hanover  Forge,  Bedford  county. 

MSORIPTION. 

Structure,  laminated ;  texture,  earthy ;  color,  dfcrk  cftessut  browor 
in  some  parts,  almost  black. 

Composition  in  100  pasts: 

Silica  and  insoluble  matter,        *..       ...       ...    39.3 

Alumina,..    •<•-•«.  .    •  ••««       j».*         **■••.•-       a^race 
Peroxide  iron,         ......         Vw         ..         62.0 

Maaganese,      M        ....        ...    r     ....        a  trace 

waier,        **»       ...<••         »»•♦.        »*-••.•  ,     •-*-       2.0 


100.3 
Tins  specimen  contains  36.4  per  cent,  metallic  iron. 

hum  Oke  from  Matilda  Furnace,  two  miles,  north-west  of  Newtoa 
Hamilton,  Huntingdon  county.  (Upper  division  of  the  fessiliferoos 
ore.) 

~MSCRIPT$0N. 

Reddish  brown*  speckled  with  scales  of  grey  micaceous  oxide;  cel- 
lular, from  the  m»oYal  of  nuitferouti  minute  fragments  of  fossils  -r 
breaks  into  rectangular  pieces;  streak  red. 

SpeciUe  gravity,  3.50 

CoMPOfemoN  m  100  pa*?*  :  .  . 

Peroxide  of  iron,        ..         ^        ^        ^  74f7^ 

Alumina            ,v        ^  606 

Lime,         ...        ..        —        „##        ^  1#3& 

Manganese,                  ..        ,_        %_  a  trace 

Sihca  and  resoluble  matter,          13.0* 

Undetermined  matter,        .„           ..        ..  M| 

w*ter»  • ..         ~  •      3.82 


This  specimen  contains  51.94  per  cent  metallic*  iron. 


100.14 
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Irojc  Orb  from  Matilda  Furnace. — (Lower  division  of  the  same  bed.) 

DESCRIPTION* 

Brown,  with  a  ^rectangular  fracture;  consists  of  coarse  grains  of 
siliceous  sand,  cemented  by  brown  oxide  of  iron. 

Composition  in  160  Pasts: 

Peroxide  of  iron.              %.fc  44.07 

Manganese,         ....         ....         ...»         ..  a  trace 

Alumina           ..  1.39 

Lime,         .  .           ...         0.49 

Silica  and  insoluble  matter,          52.33 

Water            ....         .*.         ....         ....  2.62 


100.90 


¥hU  Specimen  contains  only  30.56  per  cent,  metallic  iron.     It  is 
96  highly  siliceous  as  to  make  the  smeltiug  of  it  unprofitable. 

Iron  Ore  used  at  Hopewell  Furnace,  from  a  vein  on  Dr.  Andrew 
M'Dowell's  land,  found  on  the  bank  of  Yellow  creek,  in  Lick  Hill, 
Woodcock  Valley,  Bedford  county. 

DESCRIPTION. 

Structure,  highly  fossiliferous  f  particles  of  carbonate  of  Kme  dis- 
seminated through  the  mass  ;  color,  a  pale  red. 


46.50 


Composition  in  100  parts: 

Peroxide  of  iron,         ;  ,...'      £ 

Carbonate  of  the  protoxide,         ..  ..        3 

Alumina,           .  .         ....         ....  ....           4.80 

Carbonate  of  lime,         ....         ...  ...          31.01 

Silica  and  insoluble  matter,          ....  ..         16.30 

Water,        1 00 


99.61 


From  39.60  per  cent,  of  peroxide  of  iron  obtained  in  the  analysis, 
the  amount  of  metallic  iron  in  this  specimen,  is,  by  calculation,  27.72. 

Iron  Orb  used  at  Hopewell  Furnace,  softest  kind,  obtained  from 
upper  vein  two  miles  from  the  Furnace,  Bedford  county. 


DESCRIPTION. 


Texture,  brittle  and  crumbly;  disposed  to  break  into  irregular  rhom- 
boidal  masses;  color  in  mass,  brown— of  powder,  rich  purple  brown; 
micaceous  oxide  sparsely  disseminated  throughout  the  mass  ;  fossili- 
ferous. 

N. 
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Composition  in  100  parts  : 


Silica  and  insoluble  matter, 

•        •  • 

•  • 

13.85 

Alumina,        ....         .... 

•  •  •  • 

•  •  •» 

4.50 

Peroxide  of  iron,     .....         ., 

•  #  •• 

•  • 

78.05 

Sesquioxide  of  manganese, 

•  «•• 

».  •• 

0.68 

.Lime,         ..         ••         •••• 

•  •• 

•  • 

a  trace 

»» a  tor  i        ••••         ••         •• 

•  ••  • 

•  • 

3.00 

100.28 


This  specimen  contains  54.05  per  cent,  metallic  iron. 

Iron  Orb  used  at  Hopewell  Furnace  compact  kind,  obtained  from 
upper  vein,  two  miles  from  the  Furnace. 

DESCRIPTION. 

Texture,  compact;  color  of  mass,  reddish  grey— of  powder,  light 
brown ;  structure,  micaceous ;  fossil iferous. 

Composition  in  100  parts  ; 


Silica  and  insoluble  matter,  . . 

%%••. 

'  ... 

8.8 

Alumina,         ....          ,         •••• 

.  * 

.  . 

IX) 

Peroxide  of  iron,     ..         *.«. 

... 

*•*• 

55.3 

Peroxide  of  manganese, 

<* 

•  <  • 

0.5 

Lime,        ..         .... 

.... 

.  • 

17.6 

Carbonic  acid,         t. 

.  . 

... 

13.8 

... 

2.5 

aJOSS,              ••••              ••••              .... 

.... 

.  . 

0.6 

100.0 

This  specimen  contains  38.64  per  cent,  metallic  iron. 

Iron  Ore  from  the  principal  opening  in  the  hill  between  Barre  Forge 
and  the  Little  Juniata,  Huntingdon  county— (lower  portion  of  the 
vein.) 

description. 

Structure,  crystalline ;  distinctly  fossiliferous;  color,  reddish  grey 
;ilcareous. 
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Composition  in  100  parts; 

™ca»     *         •- 3.00 

£Iumi°a' ••  0.50 

Peroxide  of  iron,     -     ..       43e6 

Proto-carbonateofiron,      3>56 

Sesquioxide  of  manganese,        #i          ,.  .      ..0  50 
Carbonate  of  lime,        '  48'76 

Water»         -         1.60 


* 


99.37 

This  specimen  contains  32.3  per  cent,  metallic  iron. 

Iron  Obe  from  near  Little  Juniata,  at  Barre  Forge,  North-East  of  the 
rorge — (average  specimen  of  the  vein.) 

©BSCBIPTION. 

Compact ;  breads  imo  rectangular  plates ;  color,  reddish  erev :  mi- 
caceous. -  e    J  * 

Composition  in  100  parts  ; 

Silica  and  insoluble  matter,      7  50 

£lufmina'    ,. >         .-.         -         ..      1.40 

rrotoxide  of  iron,       57,00 


Peroxide  of  manganese,     .... 
Lime, 

Carbonic  aciJ, 
Water, 


»•         ••••         •••• 

..         ....         •••« 


0.60 
18.00 
14.10 

2.00 


100.60 
r  This  specimen  contains  39.9  per  cent,  metallic  iron. 


Section  VI. 

Analyse*  of  Iron  Ores  of  Formation  VL 

Ieon  Orb  from  Allegheny  Furnace  Ore  Bank,  six  miles  from  Tock- 
ahoe,  Huntingdon  county,  This  ore  comes  from  near  the  contact 
of  F.  VI.  and  F.  VII. 

DESCRIPTION. 

Aroorphus;  compact;  brittle?  fracture  earthy  ;  color,  dark  bfaish 
brown. 
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Composition  in  100  pasts  : 


Silica  and  insoluble  matter, 

6.0 

Alumina,         •  •••         ••         .... 

....          a  trace 

Peroxide  of  iron,      ... 

•  •            ...             0<6.« 

Peroxide  of  manganese,          .... 

•  •            •  . .  •        o.  \l 

water,         «...         .  •         •• 

.  «•«            •••            4*v 

100.2 


This  specimen  contains  57*54  per  cent,  metallic  iron. 

Iron  Orb  from  Allegheny  Furnace,  six  miles  from  Tuckahoe,  Hun* 
tingdon  county.  % 

DESCRIPTION. 

Pi  pe   ore  ;  the  stems  or  pipes  large  ;  portions  of  the  surface  irri- 
descent. 

Composition  in  100  farts  : 


Peroxide  of  iron, 

• ... 

... 

86.91 

Alumina,      ...         ..         . .. 

. . 

•  ••  • 

0.22 

Silica  and  insoluble  matter,     .  *  ■ 

•  ... 

... 

1.93 

water,          . .  .          «•          •••• 

.  • 

.  •  ••• 

10.44 

99.50 


This  specimen  contains  00.26  per  cent,  metallic  iron. 

Iron  Ore  from  one  mile  South- West  of  Bell's  Furnace,  Tuckahoe, 
Huntingdon  county.     This  ore  seems  to  be  derived  from  F.  VII. 

description. 

Color,  a  dark  chocolate  brown ;  lustre  somewhat  resinous.     This 
variety  is  said  to  make  a  brittle  iron. 

Composition  in  100  parts  i 

Peroxide  of  iron,         ....         ..  ....         ..  73.28 

Oxide  of  Manganese,         ..         ....         ....      a  trace 

Alumina,         ..         ..  .         ....       .  ..         5.52 

Silica  and  insoluble  matter,         ....         .  .  12.88 

» v  mtJi,  ..  ....  . .  •«...      *.  4/tOo 


101.06 


This  specimen  contains  50.81  per  cent,  metallic  iron. 
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Section  V1L 

Analysts  of  Iron  Ores  from  Formation  VUL 

Iron  Ore  from  the  Synclinal  Axis,  Nevey's  Bank,  one  and  a  half 
miles  South-east  of  Newton  Hamilton,  Lewistown  Valley,  Bunting- 
don  county*  This  ore  occurs  near  the  contact  of  Fs.  VII.  and 
VIII. 

DESCRIPTION. 

Structure  imperfectly  laminated ;  somewhat  cellular ;  color,  dull 
mottled  brown  ;  highly  silicious. 

Composition  in  100  parts: 

Silica  and  insoluble  matter,        ..         ..         .,     20.5 
Alumina,         ....  ••••  .....         ..••         4*6 

Peroxide  of  iron,         .. ,. 65.4 

Manganese,         ....         ..         ..         ....         a  trace 

* » aier ,  ••••  ••••  »•»»  ••••  ••     v.u 

JLiOSSy  <••••  ##••  #•••  •  •*•  ••••       u*« 

100.0 

This  specimen  contains  45.78  per  cent,  metallic  iron. 

Iron  Ore  from  the  Synclinal  Axis,  half  a  mile  West  of  Brookland 
Furnace,  (Walter's  Bank,)  Lewistown  Valley,  Mifflin  county. 
Occurs  near  the  contact  of  Fs.  VII.  and  VIIL 

description. 

Structure,  hematitic ;  color,  rich  chocolate  brown ;  surface  velvet 
like,  and  occasionally  brilliantly  irridescent. 

Composition  in  100  parts: 

Silica  and  insoluble  matter,        „•         ....  18.80 

Alumina,         ...*.         ..         ,,         ..         ..  5.80 

Peroxide  of  iron,         ..,,           ....         ....  66.00 

Water,        .  ••«        «.        ••••         ••#•        ••  y."u 

Manganese,        ....     -    *fM         ..        ..  a  trace 

99.60 

This  specimen  contains  46.2  per  cent,  metallic  iron, 


*v 


...  ::  -; 


.•  •« 


•  •    •    • Z* 

•  •     -  •  - 
•  •        •     • 
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Iron  Om  from  Warren  Ore  Bank,  North-West  side  of  Synclinal 
Axis  of  Little  Cove,  and  a  half  *  mite  North-Wesi  of  the  Iron 
Work,  Franklin  count}. 

description. 
Structure,  hollow  or  shell-like ;  color,  dark  brown- 

Composition  in  100  parts: 

Silica  and  insoluble  matter,     —         «.        »••      *8.8£ 

Alumina,         R  l™* 

Peroxide  of  iron,  .  67,e 

Manganese, a  tr*<* 

Water,         l*f* 

Loss,         *•*  •*  "• 


100.0 
This  specimen  contains  47.32  per  cent,  metallic  iron* 
Iron  Orb  from  Brown's  Furnace,  Little  Gove,  Franklin  county. 

DESCRIPTION. 

Compact ;  nodular  ;  color,  bluish  grey-.     Occurs  as  a  regular  stra> 
turn  in  the  lower  beds  of  F.  VIII.  in  various  places. 

Composition  in  100  parts  : 

Silica  and  insoluble  matter,  17.00 

Alumina,         ..         •.         ...         ••         ••••  l-0^ 

Protoxide  of  iron,         ....  ....         ••••  *>?•?? 

Carbonic  acid, 


80.5&  } 


Water,  ••         ....         ••         ••••         ••       l*W 

100,05 


This  specimen  contains  38.8  per  cent  metallic  iron.  This  valuable 
ore  has  never  been  worked,  though  it  is  obviously  rich  enough  and  suf- 
ficiently pure.  The  quantity  of  it  in  many  of  the  synclinal  basins  of 
F.  VIH.X  where  it  often  forms  a  regular  seam,  is  inexhaustible. 
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SECTION  VIIf> 

Analysis  of  Iron  Ores  from  Formations  IX. 

Iron  Okb  from  Larry's  Creek,  Lycoming  county,  (near  the  contact 

of  ft  VHIT  and  F.  IX. 

DESCRIPTION* 

Purplish  brown  ;  streak  red ;  structure  stratified  or  laminated ;  con* 
*ttts  of  flattish  granules  ;  fossiiiferous ;  somewhat  sandy. 

Composition  in  100  parts: 

Silica  and  insoluble  matter,          . .         . ...  32.30 

Alumina,        3.00 

Peroxide  of  iron, 61.20 

Carbonate  of  lime,       ...  '      ....         ..         ..  1.30 

vvfliCij     ••••           «•          ....           ..          ....  4&««U 


10Q.0O 


This  specimen  contains  42.84  per  cent,  metallic  iron.    It  does  not 
manifest,  by  analysis,  the  faintest  trace  of  manganese. 

Iron  Orb  from  the  north-west  side  of  Big  Scrub  Bridge,  and  two  and 
a  half  miles  south-west  of  the  turnpike.  Occurs  near  the  contact  of 
F.  IX.  F;  X. 

DESCRIPTION. 

Compact,  fibrous,  hematitic ;  color,  dark  mahogany  brown. 

Composition  in  100  parts  : 

Silica  and  insoluble  matter, 2.85 

Alumina,               ..         ••••         .,         ....  a  trace    - 

Peroxide  of  iron,      84.54 

water,     «...         ••         . ...        . .         •  •••  i«*uu 


09.30 


<  »i '  .'.| '  ■  « 


This  specimen  contains  50.17  per  cent*  metallic  iron. 


•  •  •  •  z 

•  •     *  • 
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Section  IX. 


Analysis  of  Iron  Ores  from  formation  XL 

Irom  Ore  from  Hopewell  Furnace,  from  old  bank,  on  north  side  of  the 
river.  The  best  kind  used  from  this  opening,  occurs  near  the  con- 
tact of  F.  X.  and  F.  XI. 

DESCRIPTION. 

Nodular,  geodiferous ;  surface  coated  with  a  pinkish  deposite— -ia~ 
teriorly  by  a  velvet  like  oxide. 

Composition  in  100  parts  : 

Silica  and  insoluble  matter, 32.1 

Alumina,               ••         ....         ..         ....  2.5 

Peroxide  of  iron,       ....         ..  60.0 

juime,       ••          ••••          •»«.          »•          •»••  v«Tt 

Manganese,      ..       ....         ••         ••••         ••  a  trace 

water,     •«••         ••         ••••         ••         .«•«  4»o 

I^OSS,                 ••          ••••          *•          »•••          ••  U»4 


100.0 


This  specimen  contains  42.0  per  cent,  metallic  iron. 

Iron  Ore  from  a  vein  in  a  tunnel  in  Terrace  mounfain,  Hopewell 
Furnace.    Occurs  near  the  contact  of  F.  X.  and  F.  XI. 

DESCRIPTION. 

Massive,  compact ;  fracture,  coinctdal ;  lustre,  dull ;  color,  chocolate 
brown. 

Composition  in  100  parts  : 

Silica  and  insoluble  matter, 2.30 

Alumina,  ..    .     ....         ..         ....       a  trace. 

Manganese,  ....         a  trace 

Peroxide  of  iron,  84.00 

water,  ••         .  •••         ..         ....         ••     lo.J>U 

JI4OS8,       ....  «•  «t««  »•  ....  u»#U 


100.CO 


This  specimen  contains  58.8  per  cent,  metallic  iron* 


•: ; 


4       * 
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Iron  Orb  from  Ralston,  Lycoming  county,  (upper  part  of  the  bed.) 

description. 

Spathose ;  texture,  somewhat  laminated  ;  siliceous ;  color,  ash  grey. 

Composition  in  100  parts  : 

Silica  and  insoluble  matter,    ..         * 28.80 

Alumina,               1.00 

Protoxide  of  iron, ....         ..  41.22 

Lime,       . ...          ••          ..,,          ♦.          . ,..  0*50 

Carbonic  acid,           .... .  24.00 

vv  aicr,     ....         ••         ....           •          ••••  4*<«o 

XjU99,  ••  ....  .  •  «...  •»  V/.0 


100.00 


This  specimen  contains  32.06  per  cent,  metallic  iron. 

Iron  Orr  from  the  upper  part  of  a  bed  in  West  Hill,  Johnson's  creek 

Blossburg. 

description. 

Spathose  ;  texture  somewhat  laminated  ;  color,  light  grey,  with  faint 
pink  hue  ;  highly  siliceous. 

Composition  in  100  parts  : 


Silica  and  insoluble  matter,    .. 

•  *••         ••     66*80 

Alumina,                ,.         . ... 
Protoxide  of  iron,     .  .. 
Carbonic  acid,       ..         .... 

. .         ••••           0.50 

....                 ••          luiO^ 

•  •                        ....                        11  *{$  V 

Manganese,               .... 

V»  alGij        *•••               ..               .... 

xjOSS,                       ...                ..              •••» 

. ...         ..a  trace. 

..             ....                <«*.Du 

0.30 

100.00 

This  specimen  contains  only  14.42  per  cent,  metallic  iron. 

Iron  Ore  from  the  bed  at  Astonville,  Frozen  run,  Lycoming  county. 

description. 

Light  grey,  mottled ;  consists  of  minutely  chrystaline  carbonate  of 
iron  ;  of  a  pinkish  yellow  color,  sometimes  velvet  like. 


»  o 
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Composition  in  100  parts: 


Silica  and  insoluble  matter, 

.  •         • • •• 

28.7 

Alumina,     ....         ..         .... 

• • ••         • • 

0.8 

Protoxide  of  i  ron,            . ,  * . 

•  •                     .  4  •  • 

42.2 

Carbonate  of  lime,     .... 

•  • •»                    • •  . 

0.6 

Carbonic  acid        ..         .... 

•  *                     *•♦* 

25.8 

Water,           •«         ..♦          .* 

«*«•                     <« 

1.5 

99  6 

This  specimen  contains  32. &  per  cent,  metallic  iron. 

Iron  Ore  from  the  lower  bar.d  of  Red  Shale,  F.  XL,  Farrandsville, 

Lycoming  county. 

DESCRIPTION. 

Color,  purplish  red ;  compact  dense,  nodular,  and  very  slightly 
crystalline. 

i 

Composition  in  100  parts  : 


Silica  and  insoluble  matter, 
Alumina,       ..         .... 

Peroxide  of  iron,  .. 
Carbonic  acid  and  water, 
Xjime,      .  •••         •• 


•  •  .a 
•  a  . «••  * . 

.  •  «»  • .  •••• 

•  .  .  .  '•  . 

•  •         •••»       a  trace 


• . 


25.6 
3-6 

68.4 
2.0 


•  •  •  • 


w 


99.6 


This  specimen  contains  47.88  per  cent,  metallic  iron. 


Section  X. 

Analyses  of  Iron  Ores  from  the  Coal  Measures  of  F.  XTIL,  (Ait* 

thracite  Coal  Region*) 

Iron  Orr  from  Pottsville,  from  a  bed  of  huge  balis,  in  a  tunnel  run- 
ning north  from  the  Gate  vein. 

DESCRIPTION. 

Texture  compact,  and  close  grained  ;  fractu-e,  slightly  conchoidal ; 
color,  slate  blue;  feel,  slightly  unctuous;  breaks  into  iregular  shaped 
masses,  which  are  covered  at  the  surface,  of  a  contact  with  thia 
plates  of  white  silicious  matter. 


*  *.* 
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Composition  in  100  parts  : 

Carbonate  of  iron,           .... 

• »         •  ••• 

80.85 

Carbonate  of  lime,     „ 

• •••          • • 

l.oa 

Carbonate  of  Magnesia    .*,. 

•  •          •  *  •  • 

3.86 

Alumina,        .*         .*., 

•  ♦4.                    •• 

2.00 

Silica  and  insoluble  matter, 

•  •                    •  •  •  • 

9.08 

Carbonaceous  matter,             .. 

*••  •                    • • 

1.02 

**•  ater,     •*••          . »         . .«» 

•  •                   * • ♦  • 

2.00 

99.87 
This  specimen  contains  39.09  per  cent,  metallic  iron. 

Fron  Ore  from  the  tunnel  of  the  North  American  Works,  Pottsville. 

description. 

Compact ;  texture,  rather  coarse  grained;  feef,  unctfous ;  inter- 
spersedwith  irredescent  spots  of  iron  Pyrites. 

Composition  in  100  part3  $ 


Silica  and  insoluble  matter, 

.»            ...              o0*8v 

Alumina,.        ..         ... 

•  «.*•          ••       2*ow 

Carbonate  of  iron,             .... 

* .              . ...              otf»0« 

Carbonate  of  lime,     „•«.. 

1.00 

Carbonate  of  Magnesia, 

. »            • . .»              «.oO 

Manganese, 

#  #  •  •-         • .  a  trace 

Sulphur,                 *.         ..<. 

*  •         •  •  •  •       a  trace 

water,           ••         ....         .« 

••».        . .      <«.uu 

Carbonaceous  matter,       , . . . 

•  •           ...•.              1*«U 

99.97 
This  specimen  contains  19.21  percent,  metallic  iron. 

Iron  Ore  from  the  outcrop  of  a  bed  next  below  the  rabbit  hole  vein* 

Eyre  tract,  Pottsville. 

description. 

Occurs,  in  oval  fenficular  shaped  masses;  external  structure, con* 
centric ;  color,  dull  brown  ;  internally,  slate  blue.. 

Composition  in  100  parts: 

Carbonate  of*  iron,           ..„.         ..         ..*.  65.30 

Oxide  o(  manganese,              ..         ....         ..  a  trace 

Alumina,                r. 3.20 

Carbonate  of  lime,     ....         ..  1.50 

Carbonate  of  Magnesia, 1.60 

Silica  and  insoluble  matter,    ..         25.00 

Organic  matter,      .    .         ....  1.22 

Water,           ..           .,.         ..         .%%.         ..  1.50 


99.32 
This  specimen  contains  32.6  per  cent,  metallic  iron* 
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Ikon  Ore  from  the  outcrop  of  a  bed  found  ten  feet  below  a  seam  of 

coal,  opened  by  B.  Patterson,  Pottsvilta. 

description. 

Irregularly  rounded  mass,  very  hard  ;  color,  light  slate  blue;  high- 
ly siliceous.  t 

Composition  in  100  parts  : 


Carbonate  of  iron,           .... 

•  •          ... 

67.80 

Carbonate  of  manganese, 

•  ••• 

..     1.00 

Carbonate  of  lime,           .... 

• •          •  ••• 

0.39 

Carbonate  of  magnesia, 

...      ■  ..  a  trace. 

Alumina,              ..         .... 

•  a                     •  a  •  . 

1.30 

Silica  and  insoluble  matter,     . . 

a  •  .  .                     . 

.     29.00 

»» aicr,     ••••          ••          .... 

a ■                     a • .. 

0.50 

99.99 

This  specimen  contains  33.9  per  cent,  metallic  iron. 

Iron  Ore  from  M'Carty's  Tunnel,  Pottsville. 

DESCRIPTION. 

Iregular  rounded  mass,  somewhat  micaceous ;  feel,  slightly  unc* 
tuous ;  coir  slate  blue,  and  m  the  centre  a  little  irhdescent. 

Composition  in  100  parts; 


Peroxide  of  iron,     .,         •„• 

19.36 

Carbonate  of  iron         ....         ....         .... 

26.02 

Manganese,         . .         ••         ....         .... 

a  trace 

AJurnms,         ••         ••          ....         ••         •  •■ 

2.08 

Carbonate  of  lime,         ....         ....         . ... 

0.07 

Carbonate  of  Magnesia         ... 

4.04 

Silica  and  insoluble  matter,      •.         a..         •• 

46.40 

water?        •»         •  •••            -••••         .*••• 

1.00 

98.97 

This  specimen  contains  26*39  per  cent,  metallic  iron. 

Iron  Ore  from  one  of  several  bands  near  the  end  of  Mann  and  Wil* 

liams'  Tunnel,  Pottsville, 

DESCRIPTION* 

Texture,  compact  and  close  grained;  aspect,  earthy;  fracture,  slaty; 
surface,  smooth,-  feel,  unctuous;  color,  slate  blue. 


" 
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Composition  tn  100  farts  : 

Carbonate  oi  iron ^         ..a         . ... 

«...         72.00 

Manganese,          •  <         . ...          .  * 
Carbonate  of  lime,          ..<.          .... 

*»*4        a  trace 
**44        3.08 

Carbonate  of  magnesia, 

Alumina,     . ..,          ••          ••••          .. 

1.62 
1.60 

Silica  and  insoluble  matter,         .... 

21.50 

Carbonaceous  matter,         .... 

1.00 

water,         *..          . ...          ••         *..« 

3,0 

100.00 

This  specimen  contains  36  per  cent*  metallic  iron. 

Iron  Ore  from  a  bed  south  of  the  false  Salem  vein,  Guinea  Hill,  on 

Market  street,  Pottsville. 

DESCRIPTION. 

Irregular  nodular  mass,  compact  interiorly  ;  on  sarface,  brittle  and 
somewhat  laminated;  color  interior,  slate  blue;  surface,  ocherous  brown; 
aspect,  earthy  and  micaceous.  ,  .       . 

Composition  in  100  parts  : 

Peroxide  and  carbonate  of  iron,      ..         ..  56.20 

Alumina,         ..           ..         ..         ..         ..  2.80 

Manganese,         ..         ..         ....         ....  a  trace 

Carbonate  of  lime,         ....         ..         ....  a  trace 

Carbonate  of  magnesia,         ...         ...         ...  0.8 

Silica  and  insoluble  matter,          39.30 

Carbonaceous  matter,         ..         ...          ....  0.50 

water,          ....         ..         •••          ««         ••  u.«u 


99.80 


The  proportion  of  metallic  iron  in  this  specimen  is  32.48  per  cent. 
Iron  Or#  from  a  bed  behind  a  barn  on  Guinea  Hill,  Pottsville. 

description. 

Similar  to  the  above,"  except  that  the  external  portion  is  more  dis- 
tinctly laminated. 
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Composition  in  100  parts  : 

Peroxide  and  carbanate  of  iron,       63.3 

Alumina,         ..          ##         .♦.         ....         ..  2.8 

i^tme,    ••••    ••••    •*    ••••    ••  a  trace 

Carbonate  of  magnesia,         ....         ..         ..  1.4 

Silica  and  insoluble  matter,          32.0 

water,         ••••         ••         •••«         ••••         «•  u.4 


99.9 


This  specimen  contains  30.66  per  cent,  metallic  iron* 

la  m  Ore  from  Pottsville,  from  a  collection  of  veins  near  the  north 

end  of  Mann  and  Williams'  tunnel. 

DESCRIPTION. 

Texture,  compact  and  close  grained;   aspect,   earthy;   fracture, 
slightly  conchoidal ;  feel,  little  unctuous;  color,  slate  blue. 

Composition  in  100  parts: 

Silica  and  insoluble  matter,  ♦.. 15.00 

Alumina,  •••  ..  2.60 

Peroxide  and  carbonate  of  iron,         79.20 

Xjime,     «?••         a*         «•••         ••         •  •«•       a  trace. 

Magnesia,      «...         . .         ...»         ..  a  trace. 

Manganese,         ..         ....         ..         ....       a  trace. 

water,         *?••*         ••         ••••         »»  •         1.60 

Carbonaceous  matter,        « 1.30 

9970 


This  specimen  contains  2.84  per  cent,  metallic  iron. 

Iron  Ore  from  a  bed  behind  a  barn  on  Guinea  hill,  north  of  the  false 
Salem;  vein,  fourteen  inches  thick, — Pottsville. 

description. 

Texture,  compact;  close  grained;  fracture,  slightly  conchoidal; 
aspect,  earthy ;  color,  slate  blue ;  feel,  smooth  and  unctuous. 
Composition  in  100  parts; 

Silica  and  insoluble  matter,         21.00 

Alumina,     ....         ..         *•<•         ..         ....  1.60 

Peroxide  of  iron,           •    . 44.64 

Insoluble  carbonaceous  matter,         ..         ....  1.00 

jLiime,  .    •«••         . .         •«..         ••         ...  i/*7v 

Magnesia,      «...           ,         ,>,.         ..          .,  0.70 

Carbonic  acid,       . 27.05 

water,      »••          .  *.         ■•         **»*         ...  i.**t/ 


99.5* 


This  specimen  contains  34*72  per  ceat*  metallic  iron. 
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Iron  Ores  of  the  Bituminous  Coal  Measures 

Iron  Orb  from  the  "  Deal  Bank,"  one  mile  south  of  Shippenvilie, 

Clarion  county.     (Buhr-stone  ore.) 

DESCRIPTION, 

Heraatitic ;  cellular ;  interior  cells  coated  with   small  crystalline 
oxide ;  color,  purple  brown. 

Composition  in  100  parts  : 

Silica  and  insoluble  matter,           ....         .*  2.S1 

Alumina,         ••••         ••         ....         •  <  a  trace. 

Peroxide  of  iron, 83.00 

Sesquioxide  of  manganese,          2  00 

•vater,         ••         . ...         •  #         •♦•*         •  •  i^.ou 


10031 


The  proportion  of  metallic  iron  in  this  specimen,  is  58.1  per  cent. 

inow  Orb  from  the  land  of   Mr.  M'Ginnis,  used  at  Porterfield's  Fur- 
nace, Clarion  county.     (Buhr-stooe  ore*) 

PKSCRIPTIOM* 

Hematic,  slightly  cellular  ,*  color,  purplish  brown. 
Composition  in  100  parts  : 


Silica  and  insoluble  matter. 

•  # 

5.30 

Alumina,             ,».    -      .. 

.  «<•• 

••       a  trace. 

Peroxide  of  iron,         ..«♦ 

*  • 

•  ••t        ••    7«7»Z0 

Sesquioxide  of  manganese, 

. ... 

1.00 

water,        »•«•         . .         • 

>  »•• 

....     14.00 

99.50 

This  specimen  contains  55.44  per  cent*  metallic  iron. 

Iron  Orb  from  the  land  of  Mr.  M'Gmnis,  used  at  Porterfield's  Fur* 

nace,  Clarion  county.    (Buhr-stone  ore.) 

description. 

Irregular  shaped :  nodular,  with  a  dense  nucleus  enveloped  by  a 
laminated  and  concent  rive  crust;  color,  reddish  brown;  structure, 
joraewhat  oolitic 
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Composition  in  100  parts  : 

Silica,         ,  21.50 

Alumina,         ..         ....         ,  0.70 

Peroxide  of  iron,           45.04 

Carbonic  acid,         35.30 

Carbonate  of  lime,         1.78 

Carbonate  of  manganese,         .;         ..         ..  1.00 

Water ..  4,00 


09.08 


This  specimen  contains  35.63  per  cent*  metallic  iron. 

Iron  Owe  from  Rockland  Fornace,  Venango  county,  (Nodular,  or 

Ball  ore.) 

DESCRIPTION. 

Texture,  hard  and  compact;  nodular;   fracture,   somewhat  con- 
choidal ;  color,  dark  slate  blue— .externally  brown. 

Composition  in  100  parts: 

Carbonate  of  iron,  ....           ...          ....         79-90 

Carbonate  of  lime,         ., ....         2.60 

Oxide  mangacese,  ....         ..         4.         ..        .05 

Alumina,         ..  ..         ...            ...          ....     .50 

Silica  and  insoluble  matter,         ....          ....          14.80 

Organic  matter,  ..         ..         ....         ..a  trace 

Water,         ...»  ..         ••••           .         ..          2.00 


99.85 


This  specimen  countains  38.05  per  cent,  metallic  iron. 

Iron  Ore  from  the  land  of  Joseph  Kutcher,  Clarion  county,  (Buhr-        J 

stone  ore.)  ' 

DESCRIPTION. 

Spathose  ;  texture,  compact ;  fracture,   conchoidal ;  color,  bluish 
grey. 

Composition  in  190  parts  : 

Carbonate  of  iron,   •      .... 

Alumina,         ....  

Carbonate  of  lime,         .... 
Silica  and  insoluble  matter, 
Oxide  of  manganese, 
vv  aier,         . .         ..         «... 


.  .  •  • 

•  *  .  . 

76.30 

.... 

»  .  .  . 

1.00 

•     .. 

•  •  .  • 

6.00 

... 

•  . 

13.30 

•  .  • 

•  .  .  • 

.50 

.... 

*  . 

2.00 

$9.10 

The  proportion  of  metallic  iron  in  this  specimen,  is  59.03  per  cent. 
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iron  Ore  from  the'land  of  Jos.  Kucher,  Clarion  co.  (Buhr]  atone  ore.) 

Description, 
Texture,  soft  and  porous;  fracture,  irregular;  aspect,  earthy;  colort 
dull  red,  speckled  with  white  spots. 

Composition  in  100  parts  : 

Peroxide  of  iron,  and         ....  ....          ?  67  04 

Carbonate  of  iron,         ....  ....  5 

Alumina,          ....         ....  *05 

Carbonate  of  Hme,       • ....  ...  ....  4-06 

Silica  and  insoluble  mattery  ....  ....  5.08 

water,        *•**  ■      ••»•         •«         ••••.        ••  i.uo 

99.08 
This  specimen  contains  54.14  per  cent  metallic  iron. 

Iron  Ore  from  Lucinda  Furnace,  (Huges's)  Clarion  county,  (Buhr- 

stone  ore.) 

description. 

Structure,  geodiferous,  cellular;  walls  composed  of  imperfectly 
crystallized  haematite ;  interior  oC  ceils  coated  with  a  firm  ocheroua 
deposite;  color,  chesnut  brown. 

Composition  i^  100  parts  : 

Silica  and  insoluble  matter,           ..         .....  4.80 

Alumina,        ..         .,..         ..         ....         ♦  ,  0.54 

Peroxide  of  iron,              ....         78.23 

Sesquioxide of  manganese,      ..         ,.,.         ..  1.50 

Water, ,  14.20 

99.29 
This  specimen  contains  54.75  per  cent,  of  metallic  iron. 

Iron  Ore  from  Phipp's  furnace,  Scrub  Grass  township,  Venango  co, 

(ball  ore.) 

description. 

Texture,  hard,  compact ;  fracture  conchoidal;  somewhat  nodular ' 
interior,  slate  blue  —outside  brown. 

Composition  in  100  parts  ; 

Peroxide  of  iron  and  carbonate  of  iron,  ,.     96.00 

Manganese,        ,,,         ....       . . a  trace. 

Alumina,        .,         ....         ..         .*..         ..       0.50 

xjime, .    ...        ...         «...         •.         k.v.       a  trace. 

Silica  and  insoluble,  matter,     ..      ■ 2.10 

Organic  matter,  ....         a- trace. 

water,  .  <         . ...         . .         •  •«•         ••       1*00 


99.60 
This  speimen  contains  41,3  per  cent,  metattic  iron. 
O 
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Imon  Obi  from  Hickory  Furnace,  Butler  county,  (Btohr-stone  ore.) 

DESCRIPTION. 

Nodular,  cellular ;  walls  of  cells  composed  of  chrystalized  hematite 
and  lined  with  a  rich  velvet  like  oxide;  color,  bright chesnut  brown; 
surface  coated  with  a  thin  argillaceous  crust. 

Composition  in  100  Parts  : 

Silica  and  insoluble  matter, 20.0 

Alumina,        ..         ....         ..         .*..         ..  1.8 

Peroxide  of  iron,              ....         ..         ....  65t2 

Peroxide  of  manganese,          1.5 

water,                 *•        ••••        ♦.         ••••  11. 0 


99.5 


The  amount  of  metallic  iron  in  this  specimen,  is  45.64  per  cent. 

» 

Iron  Or*  from  Madison  Furnace,  Clarion  county,  (Buhr-stone  ore.) 

DESCRIPTION.  N 

Externally  cellular;  interior  -compaet :  color,  mass  dull  brom«- 
of  surface,  ocherous ;  aspect  siliceous. 

Composition  in  100  farts  : 

Silica  and  insoluble  matter,  7.7 

Alumina,        ..         ....         ..         ..»,         ..         9.6 

Peroxide  of  iron,  ..         .♦..         ..         ....  76.1 

Lime  and  magnesia,     ..        ....         ..      traces. 

waier,         •♦         •«••         ..         ....         «•         xi&.o 


09.9 


This  specimen  contains  53.27  per  cent,  metallic  iron. 
Boo  Iron  Ore  from  Smullen's  Furnace,  Venango  county. 

DESCRIPTION. 

Soft,  earthy,  pulverulent;  color,  rich  brown  yellow;  finely  pow« 
dered,  color  more  brilliant — Bog  ore* 

Composition  in  100  parts  : 

Silica  and  insoluble  matter,  ..         ....  3.8 

Alumina,       ••         ....         ..         ....         ••  a  trace. 

Peroxide  of  iron  ....         80.12 

Oxide  of  manganese,  ,       ..      0.50 

water,    «.«•        •••••«.         .«        . ...         io.uu 

Organic  matter,        ..         ....         ....         ..      2.00 


99.42 


I 


This  specimen  contains  56.07  ptr  cent,  metallic  iron. 
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Bog  Iron  Or*  from  Hickory  Furnace,  from  M'Cullum's  bank,  Butler 

County. 

DESCRIPTION. 

Brittle,  earthy  mass ;  containing  thin  plates  of  imperfectly  crystal* 
iized  haematite ;  color,  bright  cinnamon  browns-Bog  ore. 

Composition  in  100  parts  : 


Alumina,     . 

Teroxide  of  iron, 
Oxide  of  manganese, 
Organic  matter 
vv  ater,      •  •  •  •         •-* 


i  a  iter,     ••••         •• 

•  • •  •       4*9 

•  »♦  •         •  •         •  • 

a  trace. 

••••         ••         . • • • 

..    78.6 

•  •         •  •  •          •  • 

•     0.4 

•  •  ••         •  •         • ... 

2.0 

•  •••         •«         -. . « 

14.0 

- 

99.8 

'This  specimen  contains  55.02  per  cent,  metallic  iron. 

Iron  Ore  from  Bear  Creek  Hill,  Blossburg,  Tioga  county. 


^description. 

Color,  mottled,  reddish  and  grey ;  structure,  compact,  granular, 
oolitic ;  in  some  paf  ts  crystalline, 

'Composition  in  100  parts ^ 

Carbonate  of  iron,           ..         44.79 

Peroxide  of  iron,       ....        -.-»         .....         ~  8.41 

Carbonate  of  manganese,        ....         ..         ....  0.88 

Carbonate  of  magnesia  and  a  little  manganese  1.99 

Alumina,         ....         ..         ....         »•        >•  0.34 

Silica  and  insoluble  matter,          ~         ....  37.28 

Water,         ••••         ••         ....         ♦•          •*•  6.23 

99.92 


The  proportion  of  metallic  iron  in  this  specimen  is  27.05  per  cent. 
Iron  Ore  from  a  part  of  the  same  bed  with  tae  abore*— Blossburg.         f 

DESCRIPTION. 

f 

Occurs  in  elongated  nodules;  color,  dingy  brown  externally-*ochrey  * 
within;  breaks  by  concentrive  layers;  soft  and  somewhat  earthy 5  ■ 
speckled;  showing  a  tendency  to  an  oolitic  structure.  f 


1 
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Composition  in  100  parts  : 

Peroxide  of  iron,      26.69                      I 

Oxide  of  manganese,         ..         ••••         ..  0.32 

Magnesia  with  a  minute  trace  of  manganese,  0.44 

Alumina,         ••          ...»         ..         ••••         ••  1.88                        j 

Silica  and  insoluble  matter,          ....         •  •  59.36                       j 

Water*          ..         »...         ..         •  •%.         •-  10.52 

99.21 


The  proportion  of  metallic  iron  in  this  specimen,  which  is  a  fair 
average  of  the  class  or  ores  to  which  it  belongs,  is  only  18.51  per  cent* 


Section  XI. 

Analyses  of  Iron  Ores  from  the  Middle  Secondary  Red  Sandstone 

Formation* 

Magnetic  Iron  Ore  from  Daniel  Feglie's   mine,  Boyerstown,  Colo* 

brookdale  township,  Berks  county. 

DESCRIPTION. 

Color,  dark  dull  grey,  approaching  black,  with  glimmering  crystal* 
line  points;  powder,  black ;  shows  a  very  slight  effervescence  by  aa 
acid ;  contains  some  green  chloritic  clay ;  acts  on  the  magnetic  needle; 
occurs  in  a  vein  hi  the  red  shale,  near  its  contact  with  the  primary 
rocks  of  the  South  Mountains. 

Composition  in  100  parts  t 


Magnetic  oxide  of  iron,         .» 

•  •«>          »•% 

seer 

Alumina,               ..         .... 

•          •'•■» 

1.36 

Uarbonaie  of  iime>     .  •  *  • 

*•»•         ♦• 

0.80 

Magnesia,              

•  •         • ••• 

2.60 

Silica  and  insoluble  matter,  v 

•  •••          •  • 

7.72 

*»  a  ici ,     . .  • «          . »         ••• 

*•          •••• 

0.80 

99.95 

The  proportion  of  metallic  iron  ia  this  ore  is  62%22  par  cent 


v 
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Magnetic  Iron  Ore  from  the  Warwick  mine,  near  Morgantown, 

Berks  county. 

description* 

Color,  black ;  Iu9tre,  metallic,  but  rather  dull ;  contains  numerous 
cavities,  the  walls  of  which  are  coated  with  ferruginous  and  lalcose 
mater,  and  with  perfect  crystals  of  oxydula'ted  iron,  in  rhombic 
dodecahedron's  the  ore  possesses  magnetic  polarity. 

Composition  in  100  parts  : 

Magnetic  oxide  of  iron,        ..         ...»         ,.     97.61 
Alumina,  . .         »>.  ..         ..».       a  trace. 

&lica  and  insoluble  matter    ••         .***         .»       1.69 


99.30 


The  proportion  of  metallic  iron  in  this  specimen,  is  70.19  per  cent. 
No  titanic  acid  could  be  detected  in  it. 

Magnxttg  Iron  Osv  ftom  Cornwall  mine,  Lebanon  county. 

DESCRIPTION. 

Nearly  Wttck  ;  aspect  dull,  with  briHiant  points  ;  somewhat  cellular  * 
the  little  cavities  containing  small  oxtohedral  crystals  of  the  magnetic 
oxide.  They  contain  also  a  whitish  asbestiform  mineral.  The  ore 
possesses-  magnetic  polarity.  The  water  which  it  shows  by  analysis, 
is  probably,  only  hygrometric* 

Composition  in  100  parts  * 

Magnetic  oxide  of  iron, 

Alumina, 

Silica  and  insoluble  matter,     . . 

Water,    ,.,. 


■*  •         •  •  •■»         ■«  • 


•  • 

97.99 

.  •  .  • 

0.84 

•  » 

0.24 

•  •  «  • 

, 

0.12 

99.19 

This  specimen  contains  70*34  per  cent,  metallic  iron* 


Section  XII. 

*  *   ■  . 

•  Analyses  of  Cast  Irons. 

T2&ST  law,  manufactured  from  the  fossihferoua  ore  of  Montours  Ridgfe* 
near  Bloomsburg,  Columbia  county,  at  Esther  Furnace* 
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DESCRIPTION. 

A  lull  grey  soft  iron,  uniformly  and  rather  coarsely  crystaline. 
Composition  in  100  parts  i 


Pure  iron, 

•  •         -•••»•         •  •         ••••       96*100 

Silicium, 

•  •            ••••           •  •            •••            ••      U.  1  \f\j 

Aluminium, 

•»••        >.         ...»         ••     a  mere  trace. 

Manganese, 

•  »              •  ••••              ••              ».*•              ••       U.<£<64                                  < 

Corbon, 

1 

99.924 

c 

Cast  Iro*  manufactured  at  M'Nrchols  Furnace,  tjearKittaning,  lion 
!  the  Buhr-stone  ore  of  Armstrong  county. 

f  -  DESCRIPTION 

;  A  soil  grey  metal,  of  an  uniform,  Well  developed  crystaline  grain* 

Composition  in  100  parts  : 

Pure  iron,      .         «..,        .*    80*63 

Silicium,  •         •»..         . .         ••••  5.44 

Aluminium, 0.65 

'    Manganese,  ..         .....         0.12 

Carbon,  ..  •>♦         .«         ....         ..     8.00 

•Phos.  and  sulphur,         „#r%         traces. 


99.74 


Miscellaneous  Substances. 

Analysis  of  a  Cadmia,  or  incrustation  on  the  in-walls  of  Mary 
-Ann  Furnace,  belonging  to  Whitehiil  and  Ellis,  Cumberland  county. 

Composition  in  100  parts  : 

Oxide  of  zinc, ..         ,.        92.48 

Oxide  of  lead,        ....         ....         6.48 

Peroxide  of  iron 1.00 

Carbonaceous  matter,        ..        a  trace 


99.96 


It  manifested  scarcely  a  trace  of  either  sulphur  or  manganese,  nor 
t*ould  oxide  of  cadmium  or*any  other  metallic  matter,  except  those 
■shown  above,  be  detected.  Incrustations  of  this  nature  are  not  unfre* 
t)uent  in  furnaces,  and  when  originally  noticed,  received  the  name  of 
"cadmta. 


i 
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CONCLUSION. 

Besides  the  extensive  suite  of  iron  ores  here  presented,  we  have* 
analysed  an  equally  numerous  series  of  Coals  and  Limestones.  The 
relation  which  these  several  substances  mutually  possess,  as  the  three- 
great  essentials  in  the  manufacture  of  iron,  renders  the  precise  deter- 
mination of  their  chemical  nature  in  each  instance,  a  point  of  high 
practical  importance  to  a  leading  branch  of  our  domestic  industry.  I 
am,  therefore,  conducting  a  systematic  chemical  investigation,  into 
the  properties  of  all  our  ores,  fuels  and  varieties  of  flux  employed, 
intending  to  extend  the  inquiry  to  the  several  kinds  of  cast  and  male- 
able  iron  which  our  State  produces.  As  much  preliminary  "labor  is 
to  be  encountered  before  this  portion  of  our  researches  wili  be  in  a 
condition  for  publication,  I  shall  postpone  all  general  conclusions  con- 
nected with  the  several  circumstances  affecting  the  quality  and  quan- 
tity of  iron  afforded  by  different  ores,  until  the  opportunity  is  furnished 
me  for  discussing  this  subject  at  large*  in  the  pages  of  my  final  report.. 
Let  me,  in  the  meanwhile,  however,  allude  to  one  obvious  and  impor- 
tanf  fact,  the  discrepency  in  the  amount  of  iron  here  shown  to  exist 
in  our  ores,  compared  with  that  which  they  produce  when  smelted  by 
the  methods  in  common  use.  With  a  few  exceptions,  the  charcoal 
furnaces  of  this  State  do  not  get  from  the  ore  more  than  about  40 
per  cent,  metallic  iron,  and  many,  not  more  than  33  per  cent*— 
whereas,  it  appears  from  the  foregoing  analyses,  that  a  large  class  of 
the  ores  employed,  contain  more  than  50  per  cent,  of  metal.  This 
serious  waste  is  mainly  attributable,  I  conceive,  to  the  use  of  furnaces 
of  too  small  a  size,  to  too  weak  a  species  of  fuel,  but  especially,  to  too 
feeble  a  blast :  circumstances  all  tending  to  cause  a  heat  insufficient 
for  the  thorough  reduction  of  the  ore. 

Respectfully  submitted, 

HENRY  D.  ROGERS, 

Philadelphia,  February 1 1  1840. 
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To  the  Secretary  of  the  Commonwealth: 

Sir:— In  compliance  with  the  Act  of  Assembly,  requiring  the  State 
Geologist  to  submit  to  the  Legislature,  an  annual  account  of  the  pro- 
gress of  the  Geological  Survey,  I  beg  leave  to  present  the  following 
Report : 

From  the  middle  of  April  until  about  the  same  period  in  Novem- 
ber, the  active  field  operations  of  the  survey  Weite  diligently  prosecu- 
ted; the  explorations  lying  chiefly  in  parts  of  Monroe,  Northamp- 
ton, Lehigh,  Schuylkill,  Berks,  Lebanon,  Dauphin,  Northumberland, 
Perry,  Mifflin,  Franklin,  Huntingdon,  Bedford,  Somerset,  Cambria^ 
Fayette,  Westmoreland,  Centre,  Clearfield,  Venango,  Erie,  Crawford, 
Mercer,  Butler  and  Greene  counties.  Though  the  detailed  examina- 
tion of  several  of  these  counties  is  yet  to  be  completed,  a  considers- 
bly  larger  area  of  the  State,  was  minutely  examined,  than  during  any 
former  season.  •  ■  k» 

Guided  by  the  previously  acquired  insight  into  the  stratification' bf 
tile  rocks,  and  the  true  relative  position  of  their  contained  mineral 
beds,  and  assisted  by  increased  experience  and  skill,  on  the  part  of 
those  engaged  m  the  survey,  in  detecting  and  tracing  the  more  obscure 
deposites,  we  have  Succeeded  in  bringing  to  light  much  that  was'  b$*u 
fore  entirely  unknown,  and  settling  many  points  that  were  doubtful  in 
the  economic  geology  of  several  of  these  districts.  Thus,  where  hither- 
to, no  accurate  clue  had  been  discovered  for  tracing  particular  strata, 
we  have  been  able,  not  only  to  recognize  them  by' their  surface  indi- 
cations, but  also  to  determine  the  exact  place  they  occupy  in  the 
series,  by  pursuing  the  work  on  this  plan,  we  shall,  particularly  on 
the  completion  of  the  survey;  when  a  full  description  of  our  geology 
can  be  rendered  clear,  by  reference  to  suitable  maps  and  drawings, 
furnish  to  the  practical  explorer,  many  useful  rules  to  guide  him  in 
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his  discoveries;  while  the  chemical  examinations,  now  in  active  pro* 
gress,  will  have  accumulated  a  vast  body  of  valuable  facts,  showing 
the  true  composition,  and  thereby  the  exact  economic  value  of  our 
numerous  minerals  in  all  their  important  varieties.  ^ 

To  state  more  in  detail  the  extent  to  which  the  survey  has  been 
pursued,  in  the  various  sections  of  the  State,  I  shall,  for  the  sake  of 
convenience  in  description,  adopt  the  division  into  districts,  proposed 
in  my  former  annual  reports. 

In  the  first  district,  embracing  that  portion  of  the  State  which  lies 
south  and  east  of  the  Kittatinny  valley,  the  field  researches  consist- 
ed chiefly  of  a  careful  revision  by  myself,  of  some  of  the  observa- 
tions made  by  members  of  the  corps  during  former  seasons.  Though 
I  have  now  in  my  possession,  full  details  illustrative  of  the  structure 
and  mineral  wealth  of  this  divers^ed  xegjion^  yet  there  remain  a  few 
rather  intricate  neighborhoods  to  be  examined  before  a  systematic 
account  of  its  geology  can  be  safely  published.  v 

In /pursuing  the  investigation  in  the  second  aHstriot,,  comprising  the 
country  between  the  South  mountain  and  the  Allegheny  mountain, 
and.  between  the  Delaware  and  Susquehanna  rivers,  I  bad  the  valua* 
He  aid  of  Messrs.  Charles  B.  Trego  and  Peter  Lesley,  Jr.,  whose 
'  prftYfLaus  researches  in  thin  and  adjoining  parte -of  the  §ta*e,  qualified 
tb#m  40  assist  in  unfolding  its  intricate  geology.  Mr.  Trego  examin- 
ed the  Kittatinny  valley,  devoting  the  earlier  portion  of  the  season  to 
the  exploration  of  that  pajrt  of  it  which  ranges  from  the  Delaware  to 
the  Susquehanna,  comprehending  most  of  Northampton,  Lehigh, 
Berks,  Lebanon,  and  Dauphin  counties.  In  this  belt,  of  country, 
particular  attention  was  bestowed  upon  that  tract,  so  important  for  its 
ircra  ores,  which  skirts  the  southern  sjdie  of  the  valley  near  the.  Le» 
lugfc,  river,  and  traverses  Northampton  and  Lehigh.  The  recent 
establishment  in  thaf  neighborhood,  of  extensive  iron  woxks  for 
smelting  the  pre,  by  the  aid  of  anthracite  coal*  has  rendered  the  ques- 
tion uf  the  quantity  and  quality  of  all  this  accessible  ores  of  this 
belt;  of  not  merely  local  but  general  interest.  la  this  view  of  the 
subject*  some  of  the  veins  of  magnetic  iron  ore,  belonging  to  the 
range  of  hills  south  of  the  I^fcbigh,  investigated. by, Mr,  Boye,  with 
iquch  care  and  success  upon  a  former  occasion,  also  received  atten- 
fc%n.  Aware  of  the  useful  gearings  upgn  berth  theiflon  and  coal  in- 
terests of  ,eastejn  Pennsylvania,  of  every  discovery  which  may  cast 
%ny  Jjght  upoft  the  laws  according  to  which  nature  ha»  distributed  the 
rich  ojeesof  this  &vored  va^ey*  every  exertion,  was  made  to  detect 
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them  by  their  surface*  signs,  and  to  trace  their  relation  to  the  neigh- 
boring strata,  throughout  the  whole  extent  of  the  valley  to  the  Sus- 
quehanna. 

Apprized  likewise  of  the  growing-  demand  for  lime  as  a  manure, 
particularly  in  the  lower  country,  accessible  tathe  Delaware  division 
of  the  State  oaaal,  it  was  deemed  advisable  to  examine  and  collect  for 
analysis,  the  limestones  of  various  extensive  quarries,  situated  near 
the  river  below  Easton,  that  their  comparative  adaptation  to  agricul- 
tural uses  might  be  accurately  estimated.  Numerous  specimens  of 
hydraulic  cement,  found  in  .many  situations  in  the  limestone  belts  of 
this  region  were  also  preserved  for  similar  examination. 

The  latter  portion  of  the  season  was  spent  by  the  same  gentle* 
man  in  the  northern  part  of  Dauphin,  the  southern  part  of  Northum- 
land,  and  the  adjoining  corners  of  Schuylkill  and  Columbia  counties, 
in  defining  and  tracing  the  strata  which  extend  between  and  around 
the  western  points  of  the  several  anthracite  coal  basing,  keeping  in 
view  the  double  object  of  detecting  and  identifying  the  mineral  de- 
poshes  of  the  region,  said  of  collecting  topographical  details  for  a  cor- 
rect geological  map.  These  observations  were  extended  into  some 
portions  of ,  the  coal  fields  themselves,  where  much  had  been  already 
accomplished  towards  a  geological  map  of  the  several  basins,  and 
were  made  toindude  likewise,  the  region  of  Montour's  ridge,  where 
these  features  of  the  surface  afford  so  important  a  general  guide  to 
die  range  and  distribution,  of  its  invaluable  beds  of  iron  ore.  Some 
examinations*,  preliminary  to  more  thorough  researches  to  be  under- 
taken hereafter,  were  made  among  the  coal  beds  and  layers  of  iron  ore 
,  at  Wiconiscoy  Raush  Gapand>  Shamokin,  where  data  were  collected 
with  the  view  to  show  the  -number,  thickness,  and  relative  position 
*f  *  these  depositee. 

Ta  Mr.  Lesley  was  (assigned  the  long,  comparatively  narrow  hell 
of  country,  embraced  between  the  southern  base  of  the  Kittaturayw 
Blue  mountain  on  the 'south,  and  the  range  called  the  second,  mahon- 
ing  and  Pokono  mountain,  on  the  north.  In  the  exploration  of  this 
legion,  his  attention  was  directed  cldsely,  and  with  much  success*  to 
lice  physical  features  of  the  region,  as  furnishing  an  important  key- to 
its  geological  structure.  The  several  axes  of  elevation,  their  number, 
course,  and  relative  positions  to  each  other,  were  .subjects  of  study, 
as  casting  light  on  the  range  and  distribution  of  the  upheaved  forma* 
ttons.  Assisted  by  this  method  of  examination*  the  limits  of  each 
great  stratum,  or.  formation,  were  traced,  and  the  ..requisite  observa- 
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tions  m&de,  by  which  to  delineate  with  exactness  their  respective 
areas  on  the  geological  map.  These  investigations  were  extended 
from  the  Delaware  to  the  Susquehanna. 

After  examining  a  section  of  all  the  strata  of  this  belt,  exposed  along 
the  valley  of  the  Little  Schuylkill,  with  a  view  to  cany  out  some 
researches  of  the  previous  year,  the  exploration  advanced  to  the 
Lehigh,  and  thence  through  Monroe  county,  to  Stroudsburg,  in  which 
vicinity  some  time  was  occupied,  in  arranging  the  intricacies  con- 
nected with  the  geological  relations  of  the  limestone  layers,  near  the 
base  of  F.  Till.,  and  in  settling  the  question  of  the  presence  or  ab- 
sence of  formations  VI.  and  VlL  Terminating  these  enquiries  in 
the  neighborhood  of  the  Delaware,  the  part  of  the  belt  stretching 
from  the  Schuylkill  to  the  Susquehanna,  was  next  traversed  with 
similar  views,  and  important  corrections  made  in  some-  researches 
commenced  here  in  a  former  year.  Much  credit  is  due  to  Mr.  Les- 
ley, for  the  faithful  and  laborious  manner  in  which  he  has  unfolded 
the  geology  of  this  occasionally  complicated  zone  of  country,  and  for 
the  accurate  and  neat  map  which  he  has  constructed  of  its  formations 
and  topography. 

.  The  third  district,  or  that  embraced  between  the  South  mountains 
and  the  Allegheny  mountain,  and  between  the  Susquehanna  river 
and  the  southern  line  of  the  State,  was  the  field  of  much  minute  and 
laborious  research.  The  details  of  the  exploration  were  confided  to 
my  assistants,  Alexander  M'Rinley,  Esq.,  and  Doctors  Henderson 
and  Jackson.  To  Doctor  Henderson  was  assigned  the  task  of  de- 
veloping the  complicated  geology  of  that  part  of  our  mountain  chain, 
lying  between  the  Kittatuany  valley  on  the  S.  E.  £nd  the  Shade , 
mountain,  Blue  Ridge,  and  Black  Log  mountain  on  the  N.  W,,  em- 
bracing the  counties  of  Perry,  Juniata,  and  parts  of  Union,  Franklin 
and  Huntingdon.  I  must  here  testify,  to  the  able  and  successful 
manner  in  which  this  gentleman  has  unravelled  the  complicated 
structure  of  this  difficult  region,  and  depicted  its  interesting  geology, 
in  a  new  and  accurate  topographical  map  of  his  own  construction. 

He  commenced  his  labors,  by  investigating  die  geology  of  Juniata 
county,  and  the  south-eastern  townships  of  Huntingdon,  which 
together  conatittude  a  very  natural  belt  of  formations,  limited  on  both 
sides  by  high  mountain  ridges.  Taking  up  die  exploration  .at  the 
Susquehanna  river,  he  advanced  to  the  south-west  into  Bedford 
county,  thmugh  the  line  of  country,  bounded  by  the  Tuscarora 
mountain  on  the  S.  E.,  and  the  district  examined  by  him  during  die 
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previous  year,  in  Mifflin  and  Huntingdon  counties,  on  the  north-west. 
The  latter  part  of  the  season  was  spent  in  an  equally  systematic 
investigation'  of  the  diversified  surface,  included  between  the  Tusca- 
rttfe  mountain  arid  the-  Cumberland  or  Kittatihny  valley,  taking  in 
the  whole  area  of  ferry,  and  the  north-western  side  of  Franklin 
counties.  In  conducting  these  surveys,  it  was  our  object  to  trace,  as 
minutely  as  practicable,  the  limits  and  range  of  the  several  forma- 
tions, through  a  careful  study  of  the  numerous  parallel  anticlinal 
axes,  which  are  intimately  connected  with  their  distribution.  Another 
object  \va8  to  observe  the  gradual  change  of  type  in  the  several  form- 
attons,  and  thertbjrio  ascertain,  with  more  precision^,  ^hat  clue  was 
applicable^  in  each  district,  for  tracing' the' several  included  bedV  of 
useful  minerals';  To  accomplish  these  purpo&es'more  effectually,  and 
to  give  the  most  simplified  expression  of  the  results  of  our  researches, 
it  was  found  important  to  construct,  as  We  proceeded,  a  detailed  geo- 
logical map  of  the  whole  region.  Though  this  was  a  task  of  con- 
siderable difficulty,  owing  to  the  gross  inaccuracy  of  all  the  published 
topographical  maps  of  the  district,  and  though  it  was  necessary  to 
compile  our*  almost  exclusively  from  Original  materials,  yet,  from 
skilfully  taking 'advantage  of  the  close  dependence  of  the  topography, 
upon  the  geological  structure,  Doctor  Henderson  has  been  eminently 
successful  in  producing  an  accurate  and  neat  geological  chart  of  the 
whole  field  of  his  operations.  Besides  this  map,  numerous  sections 
exhibiting  in  profile,  the  stratification  of  the  district,  have  been  con- 
structed. 

To  Mr.  M'Kinley,  Was  allotted  the  examination  of  the  district 
included  between  Tussey's  mountain  and  Sideling  hill,  extending 
from  the  Juniata  river  to  the  Maryland  line,  and  embracing  the  valua- 
ble, but  intricate  coal  field  of  the  Broad  Top  mountain.  In  the 
prosecution  of  this  arduous  piece  of  research,  he  was  occupied 
throughout  the  first  three  months  of  the  season,  in  making  a  large 
collection  of  facts,  towards  a  full  description  of  the  geology  and 
topography  of  this  belt  of  country.  Though  entirely  successful  in 
identifying  and  tracing  the  various  formations,  and  mineral  belts  of 
every  other  part  of  this  mountainous  tract,  Mr.  M'Kinley,  notwith- 
standing his  long  practice  and  tried  skill,  encountered  much  difficulty 
in  developing  clearly  the  confused  stratification  of  the  coal  measures 
of  the  western  half  of  Broad  Top.  This  arose  in  part  from  indis- 
tinctness in  the  mineralogical  features  of  the  several  strata,  comprised 
in  this  part  of  the  formation,  in  pan  from  the  fewness  of  natural 
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and  artificial  exposure*,  and  alto,  in  pari,  from  the  number  of  abrupt 
axes  of  elevation  which  give  to  the  beds  various  unexpected  posi- 
tions* and  efface  all  bold  and  prominent  marks  upon  the  surface,  by 
which  we  are  accustomed,  in.  other  regions,  to  identify  and  follow 
particular  deposits*  These  difficulties  can  only  be  surmounted  by 
our  causing  the  several  beds  of  coal  and  other  strata,  to  be  exposed 
by  a  series  of  systematic  diggings,  made  at  various;  points  judiciously 
selected,  upon  the  plan  adopted  by  us  in  the  coal  basins  N.  W.  of 
the  Allegheny  mountain. « 

A  general  sketch  of  the  topography  of  the  Broad  Top  coal  region) 
was  given  in  my  last  annual  report.  The  south-west  portion  alone, 
possessing  any  well  marked  features  of  the  surface  calculated  in  the 
absence  of  the  mining  operations  recommended,  to  elucidate  its 
geology,  the  investigations  for  the  present  were  more  particularly 
directed  to  this  portion  of  the  general  basin.  It  is  intersected  by 
several  deep  transverse  ravines,  which  divide  the  general  table  land 
into  short  ridges  and  insulated  knobs.  These  raviqes  are  watered  by 
several  considerable  streams,  the  chief  of  which  are  Trout  run, 
emptying  into  the  Juniata,  %  short  distance  above  Hopewell  Furnace, 
and  Six  Mile  run  discharging  itself  into  the  same;  two  miles  below. 
Between  the  latter  stream,  and  a  branch  of  the  former,  are  the  high 
rounded  summits  known  as  Round  Knob  and  Blue  Knob,  and 
between  the  two  branches  of  Trout  run,  lies  the  elevated  point  called 
Swartz's  ridge.  These  are  the  only  conspicuous  features  in  the  basin* 
which  serve  as  a  clue  to  its  geological  structure,  for  most  of  the  taUe 
land  of  Broad  .Top,  is  a  high  irregularly  undulating  surface,  deficient 
in  those  topographical  outlines  which  mark  the  stratification.  After 
various  attempts  to  determine  the  nusdber  and  course  of  the  several 
anticlinal  axes  that  traverse  this  region,  a  knowledge  of  which  would 
prove  the  best  guide  by  which  to  identify  the  mineral  beds*  the  ex- 
amination was  abandoned  as  impracticable,  until  the  funds  of  the 
survey  would  authorize,  during  another  season,  our  emf>l  frying  a  skil- 
ful miner  to  open,  the  coal  at  numerous  points  where  indications  of  it 
exist. 

The  coal  seams  at  present  developed,  are  at  points  far  apart,  whSe 
the  exposures  are  too  few  and  indistinct  in  the  intervals,  to  justify 
any  attempt  at  referring  them  to  their  relative  'positions  in  the  series, 
or  tracing  them  through  their  constantly  changing  dips  into  other 
parts  of  the  basin.  Thus^on  Six  Mile  rub*  the  thick -coal  seam,  known 
as  Riddle's  vein*  is  opened  a  little  more  than  a  fourth  of  a  mile  from 
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the  river,  but  we  do  not  meet  with  it  again,  until  we  recede  from  tfye 
«ver,  about  three  milea  and  a  half,  where  we  recognize  it  at  the  mine 
<rf  Messrs.  Loy&  Patterson,  though  the  evidences  from  the  dip  of 
the,roeks  in  the  intervening  tract,  qonvijice  us  that  it  must  rise  to  the 
surface,  in  one  or  more  localities  between  the  two  placed  mentioned. 
On  Trout  run,  it  has  not  been  found  Within  three  miles  and  a  half  of 
the  Furnace,  .though  at  this  distance,  it  is  mined  by  the  Hopewell 
cpmpany.  Notwithstanding  this,  there  occur  indications  of  coal, 
probably  of  the  same[*eam,  within  one  and  a  half  or  two  miles  of  the 
furnace,  up  the  run,  but. the  only  means  of  definitely  identifying  the 
coal,  at  these  intermediate  places  of  out-crop,  is  by  calling  in  the  aid 
of  some  practical  miner,  whose  assistance  we  hope  to  have,  when 
completing  these  researches  another  season. 

That  part  of  the  third  geological  district,  which  is  included  be* 
tween  Tussey's  mountain  on  the  east,  and  the  Allegheny  mountain 
on  the  west,  was  examined  with  much  diligence  and  skill  by  Or. 
Jackson,  who  carried  his  researches  from  the  neighborhood  of  Sarah 
Furnace,  in  Bedford  county,  where  he  had  terminated  his  explora- 
tions the  previous  season,  to  the  Maryland  line.  The  formations 
lying  at  the  base  of  the  Allegheny  mountain  were  first  studied,  and 
then  the  others  in  the  descending  order.  Formation  IX.,  at  the  foot 
of  the  Allegheny,  was  minutely  examined  in  all  the  ravines,  and 
other  natural  exposures,  jn  the  hope  of  finding  that  important  belt 
of  iron  ore  which  follows  the  lower  layers  of  this  rock  in  a  corre- 
sponding situation  in  Lycoming  and  Clinton  counties.  Though  we 
had  already  ascertained  that  the  ore  was  wanting  in  that  part  of  the 
formation  which  crosses  Centre  and  Huntingdon  counties,  there  was 
a  faint  hope  that  it  might  reappear,  as  such  beds  often  do,  in  Bed- 
ford, but  the  minute  observations  made,  have  failed  in  detecting  any 
indications  of  its  existence. 

The  calcareous  and  ferruginous  beds,  near  the  bottom  of  the  next 
inferior  stratum,  P.  VIII.,  so  abundantly  developed  in  .some  other 

i  t  * 

sections  of  the  State,  were  next  carefully  sought  for,  but  the  valuable 
iron  ore,  extensively  distributed  with  this  formation  in  Mifflin,  Ju- 
niata, eastern  parts  of  Huntingdon  and  Bedford,  and  in  Franklin, 
could  not  be  discovered,  and  the  useful  cement  layers  seen  in  Clinton 
and  Lycoming  were  ascertained  also  to  be  absent.  The  only  repre- 
sentative found  of  these  beds  is  a  dark  slate,  in  the  corresponding 
part  of  the  formation. 

The  strata  inferior  in  position  to  F.  YlIL,  containing  important 
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minerals,  received  particular  attention.  The  fossiliferous  iron  are  of 
F.  V.,  now  ascertained  by  us  to  range  in  so  many  belts  through  the 
Appalachian  chain  ©f  the  State,  was  carefully  traded*  in  association 
with  the  stratum  enclosing  it,  and  found  to  extend  the  whole  way 
io  Maryland. 

.  Besides  these  explorations*  intended  to  bring  to  light  the  mineral 
wealth  of  the  district,  observations  were  systematically  made,  with  a 
view  to  the  construction  of  a  correct  geological  map,  and  sections,  by 
which  to  exhibit  more  plainly  the  true  structure  of  the  region,  and 
the  position,  range,  and  distribution  of  its  rocks,  with  their  included 
minerals '. 

A  large  portion  of  the  fourth  district,  or  that  which  lies  between 
the  eastern  base  of  the  Allegheny  mountain  and  the  western  foot  of 
Ohesnut  ridge,  and  its  prolongation  to  the  W.  N.  E.,  and  between 
the  west  branch  of  the  Susquehanna  and  the  Siiinemahoning  on  the 
N-  E.,  and  the  Maryland  line  on  the  south,  was  this  year  explored 
in  detail ;  and,  notwithstanding  the  wild  character  of  many  parts  of 
its  surface,  with  very  considerable  success.  In  this  particularly  ar- 
duous portion  of  the  survey,  I  owe  much  to  the  fceal  and  untiring 
Energy  of  Mr.  James  T.  Hodge,  whose  familiarity  with  the  methods 
of  research  requisite  in  a  wooded  country— acquired  during  former 
seasons,  in  some  of  our  northern  counties,  and,  previously  to  this, 
during  two  years  in  the  wilderness  of  the  State  of  Maine— qualified 
him  with  the  species  of  skill  particularly  wanted  in  this  department 
of  the  survey.  Mr.  Hodge  was  assisted  by  the  persevering  labors 
of  Mr.  Townsend  Ward,  throughout  the  whole  campaign,  which 
lasted  more  than  seven  months,  and,  by  the  efficient  co-operation  of 
Mr.  Lesley,  who, joined  the  party  upon  the  termination  of  his  duties 
in  the  second  district,  in  the  month  of  July.  Though  a  tolerably 
minute  reconnaisance  of  several  sections  of  this  district,  especially 
in  Somerset  and  Cambria,  had  been  already  made  in  the  summer  of 
1838,  by  Messrs.  Trego  and  Ward,  1  found  it  indispensably  ne- 
cessary, to  a  full  understanding  of  its  structure  and  rich  mineral 
resources,  to  carry  on  the  exploration  in  a  more  methodic  way,  by 
the  aid  of  a  party  of  assistants  and  miners,  provided  with  tents  and 
other  equipments  essential  to  an  uninterrupted  residence  in  the  woods. 
I  therefore  placed  under  the  charge  of  Mr.  Hodge  arid  his  associates, 
three  skilful  miners,  whose  business  it  was  to  expose,  by  judiciously 
conducted  diggings,  the  outcrop  of  ajl  beds  of  coal,  limestone,  iron 
ore,  or  other  materials,  either  obscurely  indicated  on  the  surface,  or 
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merely  inferred  to  exist  by  previous  measurements  of  the  adjoining 
rocks.  By  this  combination  of  scientific  research,  with  praotieaL 
explorations,  the  true  position  of  nearly  every  mineral  band  in  the 
district  has  been  -established,  and  the  number, .thickness,  quality,  and 
distance  asunder  of  die  various  beds,  definitely  ascertained  in  nume- 
rous localities,  so  as  to  afford  a  clue  to  the  mineral  resources  of  every 
important  neighborhood  in  the  several  basins  comprised  within  the 
region. 

•  The  operations  of  the  season  were  commenced  in  the  first  narrow 
coal  basin  lying  immediately  N.  W.  of  the  Allegheny  mountain  in 
Centre  county,  resuming  the  investigation  on  the  head  waters  of  the 
Tarigascootac  and  Beach  creeks,  where  the  close  of  the  previous  sea- 
son had  arrested  it.  This  basin  was  explored  south-westward  into. 
Cambria  county.  The  second  and  parallel  basin  of  the  West  Branch, 
was  likewise  carefully  examined,  commencing  in  the  neighborhood 
of  Hyner's  run  in  Lycoming,  and  tracing  it  by  Karthaus,  to  the  head 
Waters  of  Big  and  Little  Clearfield  creeks. 

Explorations  to  be  hereafter  extended  to  the  south-west,  were  next 
commenced  in  the  third  basin,  on  Bennett's  branch  of  Sinnemahoning; 
after  which  a  fourth  basin,  the  next  in  order  towards  the  N.  W.,  lying 
near  the  sources  of  Little  Toby  creek,  was  likewise  examined.  Im- 
portant discoveries  of  coal  seams  and  beds  of  iron  ore  were  effected, 
in  the  two  last  basins;  those  on  Bennett's  branch  having  already 
resulted  advantageously  to  the  proprietors  in  the  neighborhood.  The 
investigations'  of  the  season  were  next  extended  into  the  coal  fields, 
which  occupy,  the  southern  half  of  Cambria,  the  whole  of  Somerset, 
and  the  eastern  townships  of  Westmoreland  and  Fayette.  In  this 
part  of  the  district  likewise,  the  field  researches  have  resulted  in  the 
development  iof  many  important  discoveries,  not  confined  merely  to 
the  disclosure  of  beds  of  coal,  iron  ore,  limestone,  fire-clay,  &c.,  in 
localities  where  they  .weTe  previously  uriknown,  but  establishing  con- 
clusions respecting  the  range  and  distribution  of  these  mineral  beds, 
throughout  the-  several  basins  which  they  occupy,  calculated  to  be 
lastingly  useful  to  the  region.  A  revision  of  certain  points,  still 
somewhat  in  doubt,  and  an  application  of  the  same  methods  of  re- 
search here  applied,  aided  by  the  clue  procured  by  this  year's  work, 
to  the  unexplored  portions  of  the  same  basins,  and  to  the  great  basin  of 
the  Monongahela  and  Allegheny  rivers,  during  one  remaining  season, 
will,  it  is  believed,  make  clearly  known  every  bed  of  the  least  impor- 
tance, belonging  to  any  of  the  wide  bituminous  cdal  fields  of  the  State. 
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The  operations  in  the  fifth  district,  which  comprehends  all  that  per- 
tion  of  the  State  lying  west  of  Chesnut  .ridge,  and  the  eastern  bound- 
ary of'  Armstrong,  Clarion  and  Venango  counties,  were,  during  the 
past  year,  confined  principally  to  Erie,  Crawford,  Mercer  and  Butler, 
in  the  north-west,  and  to  Greene  county,  in  the  south-west  The 
difficult  task  of  making  a  systematic  and  detailed  exploration  of  the 
obscure,  but  valuable  coal  field  of  Mercer,  Crawford,  and  western 
Venango,  was  allotted  to  Mr.  Harvey  B.  Holl,  who,  by  bringing  to 
the  investigation  much  previous  praetiee  and  skiU*  in  minute  research, 
succeeded  beyond  my  hopes,  in  establishing  a  clue  to  the  stratifica* 
tion  of  this  portion  of  our  western  coal  measures.  Baffled  during 
two  previous  seasons,  in  my  efforts  to  ascertain  the  true  order  of 
superposition  of  all  the  lower  coal  measures  as  they  appear  in  Craw* 
ford  and  Mercer,  the  success  which  has  attended  the  past  season's^ 
researches,  to  which  those  of  former  years  greatly  contributed  how- 
ever, is  particularly  gratifying.  Though  the  closing  in  of  the  year 
arrested  us  in  the  work  of  identifying  and  tracing  out  all  of  the  mine- 
ral beds  of  the  series  by  the  clue  discovered*  yet  much  was  done 
towards  unfolding  accurately  the  position  of  the  mineral  treasures 
throughout  Mercer,  Crawford,  the  south-western  corner  of  Venango, 
and  the  central  tracts  of  Butler.  And  I  confidently  anticipate  being 
able,  with  an  adequate  corps  employed  for  one  more  year,  to  extend 
the  exploration  throughout  all  the  adjoining  counties,  so  as  to  place 
us  in  complete  possession  of  the  geology  of  the  whole  western  dis- 
trict of  the  State.  The  key  to  the  stratification  which  we  have  now 
secured,  will  enable  us  to  open  up  whatever  remains  yet  obscure  in 
the  resources  of  all  those  tracts,  which  have  not  yet  been  minutely 
traversed,  and  we  shall  apply  ourselves  during  another  season,  under 
highly  advantageous  circumstances,  to  the  exploration  of  the  remain- 
ing portions  of  die  counties  mentioned,  and  also,  to  that  of  Warren, 
Venango,  Clarion,  Armstrong,  Westmoreland,  Fayette,  besides  por- 
tions of  Greene,  Washington,  Allegheny  and  Beaver,  parts  of  all  of 
which  yet  remain  to  be  examined. 

Those  sections  of  Greene  and  Washington  counties,  which  have 
been  unavoidably  omitted  during  former  years,  were  surveyed  in 
considerable  detail,  in  the  three  latter  months  of  the  past  season,  by 
Mr.  M'Kinley  and  Doctor  Jackson,  who  succeeded  in  establishing, 
with  sufficient  precision,  the  true  order  and  thickness  of  all  the  strata 
overlying  the  Waynesburg  coal  seam,  and  in  tracing  their  range  and 
outcrop  throughout  the  central  and.  western; portions  of  Greene,  and 
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the  adjoining  parts  of  Washington.  Both  of  these  counties,  how- 
ever, should  receive  some  further  examination  before  that  precision 
can  be  imparted  to  the  description  of  their  resources,  which  the 
practical  purposes  of  the  survey,  and  the  reputation  of  the  State  de- 
mand. 

The  business  of  compiling,  chiefly  from  our  own  original  observa- 
tions, a  aeries  of  new  maps,  embracing  the  more  intricate  topography 
tf  the  mountainous  districts  of  the  State,  has  been  diligently  and 
steadily  pursued  during  the  past  year.  These  maps  are  on  a  larger 
scale  than  the  present  map  of  the  Commonwealth,  many  of  the 
grosser  errors  of  which  they  will  pectify,  whifc  they  will  constitute 
am  essential  basis  for  the  geological  map,  intended  to  elucidate  my 
final  report    Another  year  in  the  field*  will  suffice  to  complete  all 

« 

those  observations  intended  to  exhibit  the  more  complicated  portions 
of  the  geography  and  geology  of  the  Appalachian  chain.  When 
published,  they  will  prove  an  indispensable  accompaniment  to  the 
detailed  description  of  the  mineral  wealth  of  the  State,  besides  em- 
bodying much  that  is  new,  towards  an  improved  topographical  map 
of  Pennsylvania. 

The  draftsman  of  the  corps,  Mr;  George  Lehman,  whose  duty  it 
has  been  to  sketch  from  nature,  the  more  striking  points  in  the  pic- 
turesque scenery  of  the  State,  and  to  delineate  by  his  admirably  faith- 
ful pencil,  all  those  features  of  the  surface,  and  die  stratification 
which  might  assist  in  elucidating  the  descriptions  hereafter  to  be 
given,  of  both  the  topography  and  geology,  has  executed  his  work 
of  the  last  year  with  much  ability  and  success. 

Numerous  specimensv  comprising  a  large  collection  of  ores,  coals, 
limestones*  cements  and  other  minerals,  designed  for  the  State  cabi- 
net, have  during  the  last  year,  been  gathered  in  the  various  districts 
where  explorations  were  conducted.  These  are  now  undergoing  a 
careful  classification,  a  portion  of  our  winter's  duty  being  to  open 
and  arrange  them,  that  they  may  be  as  accessible  as  possible,  for 
chemical  analysis,  and  for  consultation  by  myself  and  assistants, 
while  writing  our  descriptions  of  the  geology.  My  practice  has  been 
to  classify  them. temporarily,  as  they  have  been  collected  from  season 
to  season,  foreseeing  much  useless  consumption  of  time,  from  any 
attempt  towards  a  final  arrangement  of  the  cabinet,  still  incomplete 
in  nearly  all  its  parts,  until  the  last  season's  gatherings  shall  have 
been  added.  Upon  the  termination  of  the  field  work,  when  the  col- 
lection will  have  been  rendered  entire,  the  requisite  analyses  finish- 
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ed,  and  the  final  report  written  in  reference  to  it,  then  I  eonceive, 
wfllvbe  the  time  to  place  the  whole  at  the  seat  of  Government,  so 
arranged,  as  to  furnish  in  miniature  as  it  were,  a  complete  picture  of 
the  geology  and  mineral  wealth  of  the  State. 

To  put  it  at  present  in  a  position  inaccessible  to  myself  and  my 
assistants,  would  be  seriously  to  interfere  with  the  chemical  branch 
of  the  survey,  to  prevent  the  wished  for  precision  in  out  mineralogi- 
cal  descriptions,  and  frustrate  in  fact,  any  supposed  advantage  to  the 
public,  by  presenting  it  incomplete,  and  before  the  publication  of  the 
final  report,  which  alone  can  render  it  of  any  value  for  reference. 

In  the  laboratory  of  the  survey,  a  very  extensive  series  of  chemi- 
cal analyses)  embracing  all  the  varieties  of  our  iron  ores,  coals,  ce- 
ments, limestones,  &c.,  from  many  localities  in  the  State,  have  been 
executed.  These  researches  are  conducted  by  Dr.  Robert  E.  Rogers 
and  Mr.  Martin  H.  Boye,  whose  successful  performance  of  their  dif- 
ficult and  engrossing  duties,  has  already  redounded  much  to  the 
usefulness  of  the  Survey.  By  these  chemical  labors,  the  exact  com- 
position of  every  mineral  of  any  importance  in  the  State  will  be 
ascertained,  so  as  to  place  beyond  doubt,  the  true  value  of  each 
variety,  and  shew  its  adaptation  to  the  arts  and  to  agriculture: 

Allotting  the  examination  of  the  several  divisions  of  the  State,  in 
the  manner  here  mentioned,  to  the  different  members  of  the  corps, 
my  own  time  was  spent  to  superintending  either  in  regular  rotation, 
or  as  the  difficulties  of  the  exploration  demanded,  the  operations  in 
each  district  successively.  By  this  organisation,  each  assistant  can 
devote  himself  long  enough  to  the  study  of  a  given  district,  to  fami* 
liarize  himself  entirely  with  the  local  minutiae  of  its  geology,  while 
the  general  supervision  of  the  whole  by  myself,  enables  me,  in  cases 
of  doubt  and  difficulty,  to  apply  to  their  solution,  both  nry  own  ob- 
servations and  those  of  the  Other  members  of  the  corps. 

From  the  foregoing  statement  of  the  degree  of  forwardness  to 
which  the  geological  survey  has  been  carried,  it  will  be  seen,  that 
though  extensive  progress  has  been  made  in  every  district  but  die 
northern  one,  many  important  neighborhoods  remain  to  be  examined. 
Influenced  by  &n  earnest  wish,  to  complete  the  work  as  expeditiously 
as  is  consistent  with  the  exactness  and  minuteness  in  the  results  de- 
manded by  the  law,  I  have  so  far  matured  the  investigation,  as  to  feel 
confident  of  being  able  to  complete  all  the  field  researches  in  another 
year.  The  several  acts  of  the  Legislature,  making  appropriations 
for  the  survey^cease  on  the  first  of  April  next,  five  years  from  the 


s. 


STJLTE  GEOLOGIST.  15 

commencement  of  the  work,  though  they  do  noV  inquire  that  it  shati< 
be  then  finished. .  I  have  deemed  it  my  duty,  therefore,  to  present 
the  above  statement  of  the  present  condition,  and  future  wants  of  the 
survey,  that  the  Legislature  may  adopt  such  action  as.  it  may  deem 
wise,  concerning  its  completion. 


CHAPTER  L 

Geology  of  a  portion  of  the  First,  or  south-eastern  district  of  the 
State,  not  hitherto  described,  embracing  that  part  of  fte  South 
Mountains ,  which  lies  between  the  Delaware  and  Schuylkill. 

I  propose  ^offering  in  this  place,  a  concise  description  of  the  geolo- 
gy and  mineral  resources  of  a  part  of  the  belt  of  hills,  kno%i  in  our 
State,  as  the  South  mountains,  confining  myself  to  that  division  of 
the  chain  included  between  the  Delaware  and  Schuylkill  rivers. 
These  hiUs,  though  of  comparatively  humble  elevation,  constitute 
part  of  a  great  mountain  system,  which  extends  through  New  Jersey 
and  New  York,  under  the  name  of  the  Highlands;  and  through 
Maryland  and  Virginia  under1  that  of  the  Blue  Ridge. 

Entering  Pennsylvania  at  tfte  Delaware  river,  they  occur  as  abroad 
tract  of  nearly  parallel,  but  irregularly  connected  ridges,  ranging  in 
the  direction  of  their  length  from*  the  N.  E.  towards  the  S.  W.  and' 
having  an  average  breadth  of  from  seven  to  nine  miles,  until  we 
approach  the  Schuylkill.  These  ridges  rarely  possess  a  height  of 
more  than  four  hundred  or  live  hundred  feet  above  their  adjoining  or 
included  valleys;  though  their  bold  undulating  outlines  and  the  rugged 
steepness*  of  their  slopes,  clothed  usually  with  forest,  give  to  their 
scenery  a  prevaling  mountain  character.  Inclosed  among  these  hills, 
as  in  so  many  basins,  lie  several  soft  and  fertile  little  valleys,  the  soil 
of  which  reposes  on  the  limestone  beds  of  our  second  Appalachian 
formation.  The  materials  not  only  of  the  well  defined  ridges,  bat 
<*f  the  elevated  portions  of  the  tract  generally,  are  either  primary  rocks, 
belonging  to  massive  and  thick  bedded  varieties  of  gneiss,  or  they  w 
consist  of  a  white  sandstone,  the  lowest  in  geological  position  of  our 
cider  secondary  strata.     To  the  nature  of  these  materials,  and  to  the 
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violence  of  the  uplifting  action,  to  which  they  have  bees  subjiBcte«%. 
we  must  ascribe  the  nigged  and  sterile  character  of  these  hills* 
Owing  partly  to  the  greater  intensity*  in  the  qnartei  next  the  Dela- 
ware of  the  subterranean  disrupting  foteee,  partly  to  the  less  thickness 
in  this  direction  of  the  white  sandstone*  overlying  the  primary  stints* 
these  latter  are  here  much  more  extensively  developed  than  they  are 
further  westward  towards  the  Schuylkill. 

Before  entering  upon  a  more,  detailed  account  of  the  spaces  occu- 
pied by  the  several  formations,  constituting  the  range  of  hills  before 
us,  let  us  trace  the  general  boundaries  of  the  whole  belt  and  show 
how  it  is  related  in  geographical  and  geological  position  to  the  other 
tracts  which  confine  it  on  the  N.  W,  and  S.  E.  We  shall  then  be 
prepared  to  delineate  with  precision  the  situation  „of  the  irregulary 
insulated  patches  of  limestone,  sandstone  and  other  materials  embraced 
among  these  hills* 

.  G<qg*fqibical<*mge  of  the  t(Kk*qfftitf\'$MfcM9tmimin8~ 

Tracing  in  the  first  place  the  south-eastern  limft  of  the  tract,  we 
find  it  to  coincide  pretty  accurately,,  along  its  whole  extent  from  the 
Delaware  to  the  Schuylkill,  with  the  north-western  margin  of  the  red 
shale  and  sandstone  rocks,  which  spread  to  the  south,  so  extensively 
through  Bucks  and  Montgomery  counties,  and  which  hjere  overlap 
and  conceal  the  group  of  rocks  we  are  about  to  describe. 

At  the  Delaware  river,  the  boundary  in  question,  passes,  close  to 
the  little  village  of  Monroe,  being  more  exactly  marked  by  a  small 
stream,  which  flows  at  the  base  of  the  primary  hills*  Taking  a 
course  somewhat  west  of  sooth,  the, line  runs  about  three  quarters  of 
a  mile  north  of  Bursonton;  then  crossing  Durham  creeks  ranges* 
west-war&to  the  vicinity  of  Oppfs  taverft,  beyond  which  it  bears  te 
the  north-west,  approaching  L$itzr$  tavern?  about  two  miles  404th  of 
Hellerstown.  From  this  point,  the  line  of  division  between  the  tw» 
classes  of  rocks,  ranges  in  a  direction  a  little  south  of  west,  until  it 
meets  the  south  branch  of  Sanson,  about  half  a  mile  N.  W.  of 
Cooperstown.  Here  turning  rather  abruptly,  and  assuming  a 
nearly  south- western  course  to  the  head  of  Hosacock  creek,  which 
it  pursues  for  some  distance,  it  sweeps  more  to  the  west  and  passes 
«out  of  Lehigh  into  Berks,  crossing  the  line  not  far  from  the  northern 
corner  of  Montgomery* 

Entering  Berks  county,  the  fine  crosses  me  Snmaeytown  road,  a 
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abort  distance  to  the  north-west  of  Rita**  ian ;  then  taking  a  course 
about  fifty  degrees  south  of  vest,  and  nearly  paealW  with  the  Moat* 
gomery  county  line,  it  ranges  aorta  of  the  northernmost  of  the  two 
meeting  houses,  ia  Herefotd  township;  keeping  a  little  southeast  of 
Mount  Pleasant  iron  mine,  and  crossing  Swamp  creek*  about  a  mils 
above  the  county  line.  It  next  ranges  through  Boyeistown  to 
Rhoad's  mill,  on  Ironstone  creek.  Keeping  south  of  the  road  to 
Kline's  tavern,  and  curving  at  the  same  time  westward,  and  then 
north-westward,  it  passes  the  Maaatawny  creek,  a  little  below  the  line 
of  Amity  township.  From  this  point  the  margin  of  the  tract  ranges 
north  of  west,  to  die  intersection  of  the  Limekill  creek  and  the  town* 
ship  road  of  Oley  and  Exeter.  Here  it  turns  again  south-westward 
to  follow  a  somewhat  undulating  line  to  the  Schuylkill;  crossing  in 
its  route  Manokesy  creek,  a  quarter  of  a  mile  south  d§  Snyder's 
mill;  then  passing  near  a  little  church,  crossing  Saush  creek,  and 
finally  curving  round  the  base  of  the  Neversink  hill  to  the  river. 

Along  the  whole  of  the  line  just  traced,  the  primary  rocks,,  and 
the  older  secondary  limestone,  where  this  occurs,  are  ove  Aid  uncon- 
formably  by  the  e^ge  of  the  middle  secondary  red  sandstone.  In 
several  neighborhoods,  however,  the  precise  line  of  junction  of  the 
two  sets  of  rocks  is  difficult  to  trace,  owing  to  the  quantity  of  soil, 
gravel,  and  fragmentary  matter  lodged  near  the  base  of  the  hills ; 
this  is  the  case,  for  example,  between  the  south  branch  of  the  Sau- 
con  and  the  Hosacock.  In  other  places,  which  will  be  alluded  to 
hereafter  in  detail,  the  overlying  rock  is  not  the  ordinary  red  shale 
and  sandstone  of  the  middle  secondary  series,  but  a  coarse,  varie- 
gated, and  more  or  less  calcareous  conglomerate,  identical  in  geolo- 
gical situation  and  in  aspect  With  the  rock  commonly  called  Potomac 
marble. 

The  north-western  boundary  of  die  belt  of  hills  before  us,  cor- 
responding very  nearly  with  the  south-eastern  edge  of  the  great  lime- 
stone formation  of  the  Kittatinny  valley,  taken  as  a  continuous,  line, 
begins,  at  the  Delaware  river,  about  two  miles  below  the  town  of 
Easton.  From  this  point  it  is  a  somewhat  undulating  margin, 
stretching  to  the  W.  S.  W.,  to  within  two  miles  of  Maiden  creek,  a 
tributary  of  the  Schuylkill,  where  it  suddenly  curves,  to  take  a  direc- 
tion nearly  due  south  to  Reading.  In  the  earlier  part  of  its  range, 
this  Ihjye  coincides  almost  exactly  with  the  northern  base  of  the? 
Lehigh  hills,  maintaining  thus,  from  the  Delaware  to  AUentown,  a 
course, parallel  to. die  southern  bank  of  the  Lehigh,  from  which  it 
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nowhere  far  recedes.  Soath-westward  from  <he  vicinity  of  Allen- 
town,  the  edge  of  the  limestone,  bounding  the  tract,  may  be  traced 
by  Emeus*  Millarstowny  Metatown,  and  Watautfowft,  to  the  curve 
Bear  Maiden  creek,  already  alluded  to,  where,  sweeping  south,  it 
passes  Solomon's  temple,  and  takes  thence  the  course  of  the  road 
leading;  to*  Reading, 

Though  the  line  just  traced,  marks  the  general  north-western 
boundary  of  the  South  mountains,  there  occur  several  small  detached1 
hills  lying  beyond  it  to  the  north-west.  The  longest  and  most 
elevated  of  these  is  Chesnut  hHl,  near  Easton.  This,  which  is* 
properly  a  spur  of  the  general  chain  in  New  Jersey,  consists  chiefly 
of  primary  rocks.  Another  smaller  ridge,  consisting  also  of  primary 
rocks,  lies  in  a  bend  of  Manokesy  creek,  about  three  miles  north  or 
Bethlehem*.*  A  third,  still  smaller  elevation,  occupies  the  bend  of  the 
Lehigh,  immediately  east  of  Allentown,  pursuing  for  some  distance 
the  northern  side  of  the  river. 

I  shall  now  enter  upon  some  details  of  the  geology  and  mineralogy 
of  the  chain.  Following  the  general  plan  of  description  observed 
in  my  previous  reports,  I  shall  trace  each  formation  from  the  N.  E. 
towards  the  S.  W.,  describing  the  lowest  or  oldest  formations  first,, 
and  the  others  in  the  order  of  superposition. 

At  the  north-eastern  extremity  of  the  tracts  occurs  Chesnut  h\ut 
the  spur  already  alluded  to.  This*  which,  is  but  the  south-western 
prolongation  of  Marble  mountain*  a  spur  of  the  chain  lying  on  the 
eastern  or  Wew  Jersey  side  of  the  Delaware*  starts  at  the  river,  and 
passing  immediately  to  the  north  of  the  town  of  Easton,  crosses  the 
Bushkill  above  Hester's  dam,  and  then  subsiding  into  a  long  and 
narrow  point,  sinks  under  the  limestone  near  Seip's,  about  four 
miles  from  its  commencement.  Its  rocks,  which  are  well  exposed 
at  the  passage  of  the  river  round  its  eastern  end,  consist  chiefly  of 
gneiss,  its  southern  flank  alone  containing  other  materials,  the  more 
interesting  being  a  belt  of  talc  schist,  serpentine*  and  various  asso- 
ciated minerals;  the  most  interesting  of  these  are  zircon,  actynolite, 
augite,  silvery  mica,  soft  wooly  asbestos,  and  fine  psuedomorphic 
crystals  of  serpentine.  The  gneiss  belongs  to  the  massive  granitoid 
variety,  so  common  throughout  the  whole  chain.  Its  strata  dip  at  a 
^teep  angle  towards  the  S.  S.  E.,-  but  exhibit  in  many  places  much, 
contortion,  implying  the  violence  of  the  forces  which  have  uptilted 
them.     The  same  dip  is  visible  in  the  beds  of  the  talc  slate.     The 
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blue  limestone  of  the  Galley  P.  IL>  encircles  the  baie  of  this  hill  on 
every  side,  except  just  at  the  passage  of  the  men 

Chesnut  hiH  presents  the  mineralogist  with  several  localities,  from 
which  beautiful  specimens  of  Various  mineral  species*  especially  of 
the  magnesian  das*,  may  he  obtained;  a  good  collection  of  these 
was  made  by  Dr.  Swift  of  Easton.  The  northern  part  of  the  ridge, 
exposes  on  the  rivet  at "  the  Weygatt/*  high,  overhanging;  cliffs  of  a 
rock  of  quartz  and  feldspar,  containing  vein*  of  epidote.  To  the 
south  of  this,  ranging  along  the  southern  slope  of  the  hill,  is  seen  a 
band  of  serpentine  and  other  magnesian  rocks,  embedding  a  great  vari- 
ety of  interesting,  minerals.  Next  the  Delaware,  the  serpentine  is 
mostly  of  the  yellow  sort*  containing  in  places  rhombic  carbonate  of 
lime,  with  indurated  asbestos,  and  also,  gray  carbonate  of  lime  in 
serpentine.  Far  up  the  southern  slope  of  the  hill,  occurs  a  mass  of 
semi-crystalline  greenish  grey  augite,  including  fieshcolored  .carbonate? 
of  lime.  Near  the  serpentine  are  several  varieties  of  tremolite,  some ' 
of  it  in  bladed  crystals,  some  greenish.  A  little  to  the  westward, 
near  Wolf's  old  quarry,  the  serpentine  abounds  with  nephrite, 
some  of  which  is  of  a  beautiful  bluish  tint,  some  of  a  delicate  pink 
hue,  and  containing  small  shining  crystals  of  tremolite.  A  littk  south 
of  the  nephrite,  indeed  apparently  intermixed  with  it,  are  several 
varieties  of  talc,  as  slaty,  greenish,  whitish,  and  a  scaly  green  kind. 
Some  of  the  talc  is  eompact,  and  is  mingled  with  serpentine,  and 
pervaded  with  white  fibrous  carbonate  of  lime. 

To  the  south  of  this  locality,  extends  another  band  of  coarse  quartz 
and  feldspar  rock,  in  ^hich  some  of  the  feldspar  is  reddish.  This 
portion  of  it  contains  crystals  of  tourpaaline  and  sphene*  A  belt  of 
this  rock  occurs  at  the  edge  of  the  river,  where  it  is  overflowed  at 
high  water;  it  contains,  a  quantity  of  soft  asbestos,  filling  the  joints. 
About  one  mile  to  the  west  of  this  point,  being  on  the  same  southern 
slope  of  the  hill,  and  a  little  west  of  the  Easton  and  Wind  Gap  road, 
a  beautiful  silvery,  mica  was  formerly  found  in  abundance,  but  is  now 
nearly  exhausted.  Near  this  occurs  a  scaly  talc,  in  which  good 
crystals  of  zircon  have  been  met  with.  Close  to  this  spot,  and  near 
the  spring  that  supplies  the  town  with  water,  is  found  a  w^ite,  tabu- 
lar, crystalline  tremolite,  some  of  which  is  minutely  dotted  with 
specks  of  plumbago;  a  variety  of  greenish,  tabular  tremolite  is  also 
here.  To  die  westward  of  this,  in  a  little  cleared  meadow,  we%& 
found  specimens  of  a  serpentine  rock,  containing  flesh  colored  and 
light  carbonate  of  lis*e;  and  also  irregular  masses  of  tourmaline  in 
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aeryslaUitte  serpentine.  Hero,  new  141  oU  distitiery ,  angite 
in  light  green,  earthy  looking  crystal*  with  well  developed  termina- 
» ting  feces.  Still  farther  westward,  toward  the  gap  of  the  Busbkpll, 
and  a  little  south  ef  a  syenite  rook,  which  ranges  through  the  ridge, 
we  find  a  bige  band,  of  tremehte  rock,  in  the  fragments  of  which  are 
sjm  crystalf  of  grey  tourmajine.  West  of  the  BnshkiU,  on  th$ 
eastern  sloping  facto  of  the  hill,  we  meet  with  a  beautiful,  dark  green, 
variety  of  serpentine,  some  of  which  has  delicate  streaks  of  white, 
probably  carfcnate.of  lime  end  asbestos.  This  band  of  rook  is  in 
soiid  hed*,«ome  of  them  several  feet  thick,  and  as  it  promises  to 
pioye  susceptible  of  a  fine  polish,  it  may  become  valuable^  perhaps, 
as  an  ornamental  stone.  It  is  obviously  e  9tretfified  rock,  overlying 
regularly  the  syenitfo  belt  of  the  ridge,  which  heps,  consists  chiefly 
of  sahlite,  and  dips  8.  8.  E.,  towards  the-  overlapping  limestone  e£ 
the  valley.  Between  the  solid  beds  of  dark  serpentine,  lie  thinner 
beds  of  a  more  slaty  sort,  with  distinct  bands  of  micaceous  *ock, 
dividing  the  serpentine  and  marking  the  plane  or  angle  of  steaji£ca~ 
tion. 

Though  upon  crossing  these  primary  rocks  to  the.  northern  stfe 
of  the  ridge,  we  find  them  near  the  Buahkill,  in,  such  close  proxunjty. 
to  the  limestone  F.  II.,  as  to  imply  the  absence  of  the  generally  inter- 
posed stratum,  the  white  sandstone  F.  I.,  yet  to  the  westward  of  this, 
a, slate  is  seen,  having  the  appearance  of  the  slaty,  member  of  F.  L, 
near  which  occur  asbestoid  and  talcose  slates,  probably  portions  of 
the  same  lowest  secondary  rock.  Higher  up  the  hill,  the  blue  nine- 
stone  occurs  in  place,  and  adjoining  it  we.  find  the  gneiss*  At  the 
first  of  the  above  localities,  the  limestone  in  contact  with  the  primary 
rocks,  forms  only  a  narrow  tongue  or  point,  running  in  from  the- 
westward,  between  the  main  ridge  of  Chesnut  hill,  and  a  smaller 
spur,  whioh  runs  out  to  the  Bushkill  a  little  above  the  new  stone  mill. 
This  smaller  ridge-consists  chiefly  of  serpentine  and  talcose  rocks, 
bounded  at  a  short  distance  on  the  north,  by  the  bine  limestone. 
Some  of  the  talc  contains  cubic  crystals  oi  sulphuret  of  iron,  and 
some  of  it  is  interspersed  with  fine  gveen  serpentine,  in  which  Crys- 
tals of  zircon  are  said  to  have  been  found. 

The  true  direction  of  the  primary  belt  of  Chesnut  hill,  is  a  little 
S.  of  W.  Its  move  elevated  portion  terminates  a  Ikue  west  of  the 
Bushkill,  beyond  which  the  primary  rocks  are  much  concealed  by 
diluvium,  cropping  Out  however  at  Seip's  tavern.  The  high  land 
represented  on  the  Northampton  county  map,  as  the  western  prolong-* 
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ntkm  of  the  ridge,  Is  not  strictly  a  part  of  it*  but  a  line  of  limestone 
knobs  Occurring  south  of  the  trne  range. 

Befote  proceeding  to  the  main  i>elt  Of  the  Lehigh  hills,  a  small  « 
fmtalated  ridg*  met  with  ibotit  three  and  a-half  miles  north  of  Beth- 
lehem, claims  attention.  It  cormtoebces  a  tittle  west  ofc  the  road  lead- 
ing from  Bethlehem  to  Nazareth,  and  follows  the  south  side  of  the 
Sf  anokesy  creek,  in  the  form  Of  a  narrow  eliptical  hill,  crossing  the 
stream  and  terminating  near  thd  road  whifeh  leads  from  Bethlehem  to 
Mauch  Chunk,  a  short  distance  west  of  which  road  its  primary  rocks 
sink  a<wray  uftder  the  limestone  of  the  valley.  Thi*  ridge,  formed  of 
Hhe  same  rocks  as  Chefcnttt  hill,  in  tift  prolongation  of  which,  more*- 
tiVer,  it  seems  to  lie,  oifres  its  elevation  Very  probably  to  one  and  the 
same  line  6f  uplifting*  forces. 

A  third  detached  ridge,  consisting  chiefly  of  primary  rocks,  lies 
between  AllentoWn  and  Bethlehem,  immediately  north  of  the  Lehigh, 
and  parallel  with  it.  The  principal  rock  in  this  hill;  is  a  compound 
i)t  Quartz  and  feldspar,  it*  which,  however,  are  occasional  seams  of 
hornblende  and  epidote.  Its  northern  side  is  strewed  with  fragments 
Of  yellowish  white  sAndstohe*  F.  L,  the  strata  of  which  appear  in 
place,  dipping  gently  northwird*  as  the  eastern  end  of  the  hitt,  about 
*  mife  and  a  half  west  of  Bethlehem.' 

THe  chain  of  the  Smith  mountains,  consisting  of  hearty  parallel, 
though  often  irregularly  nnited  ridges,  will  be  best  described  by 
tracing  each  belt  Separately.  The  first  group  of  ridge*  extends  from 
the  Delaware  to  Sancon  creek,  Where  a  long,  narrow  valley,  totaling 
in  a  transverse  direction  entirely  across  the  tract*  separates  this  from 
the  other  belts  further  io  the  south-west.  Restricting  our  attentions. 
in  the  first  place,  to  me  group  of  hill*  east  of  the  Sbucon,  they  na- 
turally divide  themselves  into  thifee  ranges ;  the  northernmost,  kndwa 
as  the  Lehigh  hills,  commencing  at  the  Delaware  below  Easton,  and 
terminating  near  Retteirstown ;  the  middle  one,  beginning  also  at  the 
river  above  Rieglesville,  and  terminating  north  of  Codperstown,  and 
the  sou  hernmost  lying  south  of  Durham  creek,  and  running  front 
ihe  river  to  Springtown. 

The  first  of  these,  the  Lehigh  mils,  bounding  for  some1  miles  the 
Valley  of  the  Lehigh  river  on  the  south,  commencing  in  a  loop  of  the 
Delaware,  about  two  miles  below  Eastori,  ranges  towards  the  6.  8* 
W.,  and  gradually  approaches  the  Lehigh,  until  the  primary  rocks 
show  themselves  on  the  river  bank,  about  a  mile  and  a  half  belo#  the  ■ 
mouth  of  Saucon  creek.    Near  the  east  branch  of  this  stream,  the 
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chain  separates,  enclosing  small  tracts  of  limestone  between  its  spun* 
The  primary  rocks  occupy  the  margin  of  the  river  but  for  a  short 
distance;  the  limestone,  their  usual  boundary,  resuming  soon  its 
place  on  the  southern  side.  This  belt  of  primary  terminates  near 
the  bridge  over  Sancon  creek,  between  Shinersville  and  Fremans* 
bnrg,  the  limestone  folding  round  the  base  of  the  hill,  and  extending 
up  the  east  branch  of  Sancon.  Between  this  east  branch  and  the 
main  creek,  lie  two  other  ridges  or  spurs,  nearly  in  a  line  with  the 
chain  just  mentioned,  the  southern  one  terminating  east  of  Hellers- 
town,  and  the  other  further  northward*  Between  themis  a  narrow 
limestone  valley,  which  contracts  in  breadth  towards  the  east,  and 
heads  near  the  htde  or  east  Sancon.  Though  a  separate  chain  of 
elevated  rocks,  the  northern  belt  here  described,  is  not  entirely  de- 
tached from  the  middle  range  already  referred  to,  a  tract  of  primary 
rocks  lying  round  the  head  of  the  little  Sancon,  serving  to  connect 
them  geologically. 

In  the  general  prolongation  of  the  chain,  but  disconnected  from  the 
previous  set  of  ridges,  by  the  transverse  Valley  of  the  Sancon  and  its 
south  branch,  we  have  the  primary  rocks  extending  towards  the  8. 
W.,  through  the  lower  townships  of  Lehigh  and  Berks,  in  a  series 
of  nearly  parallel  spurs,  almost  to  the  Schuylkill.  In  describing  the 
general  south-eastern  and  north-western  boundaries  of  the  whole 
chain  through  Lehigh,  we  have  already  given  very  nearly  the  true 
limits  of  the  primary  rocks  in  that  county.  This  part  of  the  belt  is 
separated  longitudinally  for  several  miles,  into  two  parallel  sets  of 
ridges,  by  the  upper  part  of  the  valley  of  the  Sancon.  One  of  these 
tacts,  lying  west  and  north  of  that  creek,  commences  at  the  Lehigh, 
near  Bethlehem,  and  ranging  south  of  Allentown,  and  past  Emaus 
and  Millerstown,  passes  into  Berks,  losing  there  its  character  as  a 
distinct  aone  of  hills;  the  other  originating,  west  of  the  south  branch 
of  Sancon,  ranges  south-westward  to  the  head  waters  of  Ferkiomen 
creek,  where  it  merges  westward  into  the  general  belt.  On  both 
sides  of  the  county  line,  dividing  Lehigh  and  Berks,  the  primary  hills 
compose  an  unbroken  tract,  having  a  breadth  of  about  six  miles.— 
Passing  still  further  to  the  westward,  the  general  chain  expands  in 
width,  but  becomes  subdivided  by  valleys  entering  it  from  the  south 
and  west ;  the  broad  primary  tract,  being  broken  into  about  five  spurs 
or  ranges,  and  the  intervals  between  them,  occupied  by  belts  of  lime* 
stone  and  sandstone*  the  latter  often  forming  hills  as  elevated  as  those 
of  the  gneiss.    The  northernmost  subdivision  of  the  primary,  start- 


unj  from  the  general  belt,  in  Rockland  township,  terminates  about 
three  miles  east  of  the  mouth  of  Maiden  creek,  near  the  head  of  Dry 
run.  It  is  bounded  on  the  N.  W.  by  a  narrow  undulating  strip  of 
sandstone,  F.L,  which,  from  the  neighborhood  of  Metetown,  to 
Solomon's  temple,  separates  the  primary  from  the  limestone  of  the 
Kittatinny  valley.  This  tract  of  the  gneiss  is  bordered  on  the  south 
by  a  long,  narrow  tongue  of  rthe  aaame  sandstone,  --starting  off  from 
the  main  mass  uf  that  formation,,  east  of  Solomon's  temple,  and 
running  eastward,  past  Price  town,  as  farbas  Shiffert's  Inn.  West  of 
Penn's  mountain,  which  consists  of  the  sandstone,  and  south  of  the 
Pricetown  range  of  the  same  rock,  lies  another  nearly  detached  tract 
of  the  primary  rock,  bounded  on  the  E.  and  S.  E.  in  Oley  and  Exe- 
ter townshjps,  by  the  slates  of  F.  I.,  and  the  limestone  F.  II.  The 
margin  of  this  large  patch  of  primary  strata,  is  made  so  excessively 
irregular,  by  -the  protrusion  into  it  of  the  spurs  of  F«  I.,  as  to  render 
it  impossible  to  describe  it  intelligibly,  without  the  assistance  of  a 
geological  map.  A  third  spur  of  the  general  primary  chain,  occupies 
die  southern  half  .of  Eockland  township,  between  the  two  head 
streams  of  Manatawny  creek.  A  fourth^  smaller  .spur,  projects  to 
ihe  S.  W.,  forming  the  northern  corner  of  Pike  township.  It  is 
bounded  by  Pine  creek  on  the  N-  W*  and  thy  another  parallel  stream* 
also  a  tributary  of  the  Manatawnyr  on  the  S.  EL  A  fifth,  and  much 
larger  tract  of  the  primary  rocks,  fills  the  .south-eastern  part  of  Pike, 
the  north-western  two-thirds  of  Colebrookdak,  and  the  northern 
half  of  Earl  townships.  It  is  limited  on  the  N«  W.  and  W.,  by  a 
long  narrow  curving  belt  of  the  sandstone  F.  I.,  which  follows  the 
eastern  side  of  the  .tributary  just  mentioned,  and  then  the  main  creek. 
Its  .eastern  border  .passes  through  Colebrookdale  township,  from  Per- 
kiomen  to  Jronstone  creeka,  making  here  a  gently  ^undulating  line 
nearly  parallel  with  the  Montgomery  county  line.  This  south* 
eastern  e^ge  of  the  primary  is  formed  by  the  margin  of  Ahe  overlap? 
ping,  red  sandstone  of  the  middle  secondary  period,  except  at  a  few 
points,  where  small  patches  of  the  limestone  .and  white  sandstone 
intervene.  Between  .the  head  of  Ironstone  jcreek  and  the  main  Man- 
atawny, .near.  Spang's  furnace,  there  extends  a  small  ridge  of  the 
tower  secondary  white  sandstone  F.  L,  which  separates  the  primary 
tract  along  its  southern  limit  into  two  divisions.  A  line  drawn  from 
a  point  on  Ironstone  creek,  about  a  mile  8.  W.  *f  Jtayerstown,  west- 
ward to  the  end  of  this  sandstone  ridge,  will  mark,  with  talerahlp 
V -the. general  limit  of  the  primary  on  the  souih- 
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Of  the  included  bdt$  of  Limeitont.— The  delineation  of  the 
several  narrow  belli  of  limestone,  Deluded  between  the  primary 
ridges,  and  spars  ef  this  portion  of  the  general  chain,  will  assist  n* 
in  exhibiting  the  topography  ef  this  rather  confused  district*  Com- 
mencing-on  the  north,  we  have  the  limestone  of  tiie  Lehigh,  a  part  of 
the  great  formation  of  die  Kittstinny  ralley ,  die  margin  of  which  We 
have  already  traced.  Passing  down  the  Delaware,  from  the  moutft 
of  the  Lehigh,  this  tract  of  the  limestone,  ssessured  ebliqnely  in  the 
direction  of  the  river,  has  a  breadth  of  about  two  miles,  showing  €*st 
a  southern  dip  of  about  forty-five  degrees,  which  diminishes,  Aer* 
passes  into  horiftorjtal,  and  then  into  a'  gentle  northern  dip,  showing  a 
synclinal  basin.  Between  the  northern  dip  last  mentioned,  and  tie 
uplifted  primary  to  the  south,  there  are  indications  of  a  narrow  anti- 
clinal elevation  of  the  limestone,  connected  probably  with  a  high 
narrow  ridge  of  the  primary  which  appears  on  the  Jersey  Shore. 
Passing  round  the  end  of  the  first  ridge  on  the  Pennsylvania  side, 
consisting  chiefly  of  gneiss  and  syenite  rocks',  we  corne  to  a  narrow^ 
belt  of  limestone  which  extends  westward  from  the  river,  aoout  two* 
miles,  occupying  a  little  recess  between  two  spurs  of  the  primary 
chain.  This  limestone  is  quarried  near  the  river,  at  Ihrie's  and  at 
Barman's.  A  considerable  quantity  of  lime  is  made  at  the  latter 
place,  which  is  four  miles  below  Easton,  and  some  of  the  stone  goes 
down  the  canal  to  various  points  in  Bucks  county,  where  large  quan- 
tities of  it  are  used*  Much  jaspary  chert,  with  chalcedony  and  quartz, 
derived  from  the  limestone,  strews'  the  fields  about  a  mile  from  the 
fiver,  on  Brush's-  farm,  (late  property  of  J.  Bf »  Porter.) 

The  prevailing  dip  of  the  primary  strata  ir*  the  Lehigh  hill,  is  to 
the  S.  S.  B*  at  a  steep  inclination.  Between  these  primary  strat* 
Knd  the  northern  hell  of  limestone,  we  find  indications,  near  the 
Delaware,  of  the  presence  of  the  white  sandstone  Beds  of  F.L  This 
formation,  if  really  present  as  a  continuous  stratum,  SAust  beef  incon- 
siderable thickness.  Resting  as  it  does,  directly  on  the  violently 
uplifted  primary  rocfes,  its  unfreqnent  appearance  at  the  base  of  the 
hills  may  however  be  explained  in  pert  by  tie  crush  it  has  undergone, 
said  by  the  mass  of  transported  fragments  concealing  it  from  the 
e%hf.  '       > 

The  southernmost  of  the  two  sptrrs  of  the  Lehighf  hffl,  mentioned 
above  as  bounding  the  little  narrow  tract  of  limestone,  forms  the 
northern  limit  of  another  larger  limestone  valley,  the  southern  borM- 
dary  of  which  is  Prey's  run.    The  limestone  ef  this,  valley  Priding 
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die  northern  belt  of  primary  rdcks  from  the  middle  one,  heads  on 
fYey*s  run,  about  two  miles  west  of  the  Delaware,  the  last  exposure 
of  the  rock  being  at  Stout's  quarry,  where  its  dip  is  northward.  The 
breadth  of  this  tract,  measured  along  the  'river,'  is  very  nearly  two 
miles ;  here  at  Uhler's,  about  five  miles  below  Easton*  it  is  exten- 
sively quarried  and  converted  into  lime.  The  strata,  which  have  been 
tilted  into  a  nearly  vertical  position,  differ  much  in  the  quality  of  the 
rock  in  the  different  layers. 

Bounding  this  limestone  valley  on  the  south,  Wfc  have  the  broad 
belt  of  primary  rocks,  which  I  have  designated  as  the  middle  ridgtf  df 
1h6  whole'  mountain  chain.  The  rocks  of  this  range,  comprising 
chiefly  massive  strata  of  gneiss  and  beds  of  syenite,  cross  the  Dela- 
ware into  New  Jersey,  forming  a  ripple  called  Rocky  Falls.  South 
Of  this  middle  primary  hill,  and  north  of  the  sonrthem  of  Durham 
ridge,  which  is  a  prolongation  of  the  Muscoftetcong  mountain  of  New 
Jersey,  there  lies  another  narrow  but  rather  longer  tract  of  the  lime- 
stone, occupying  the  valley  of  Durham  creek,  Th6  breadth  of  this 
tract  of  limestone,  measured  along  the  river  from  a  point  opposite  the 
mouth  of  Musconeteong  creek  tt/  the  month  of  Durham  creek,  is  about 
one  mile ;  the  upper  edge  of  the  limestone,  north  of  the  village  of  rtie- 
gelsville,  being  much  obscured  by  a  covering  of  diluvium,  and  the  lower 
bordered  by  the  creek,  along  Which  it  is  well' exposed,  from  its  mouth 
to  the  neighborhood  of  Springtown.  A  little  west  of  the  old  Phila- 
delphia road,  and  north  of  that  to  Springtown,  the  limestone  appears 
on  the  soiim  side  ot  the  creek,  dipping  60°  nearly  S.  The  dip  is 
also  southern  in  several  places  east  of  Springtown.  The  existence 
of  a  steep  southern  dip  along  die  south  side  of  this  valley',  is  in  strict 
analogy  With  the  position  of  the  rocks  generally  in  the  valleys  of  the 
Whole  south  mountain  chain,  and  implies  an  overtrfting  of  the  strata 
to  the  north.  This  folding  of  the  beds  upon  themselves  in  the  syn- 
clinal axes  of  dur  first  gTeat  mountain  chain,  though  highly  curious^ 
is  a  prevailing  feature  from  Vermont  to  Tennessee. 

Bast  of  Springtown  there  is  a  low  fedge  of  sandstone,  1*.  1.,  tying 
north  of  the  road,  and  Mowing  the  course  of  the  creek  in  a  north- 
eastern direction* 

South  of  the  Durham  ridge  of  primary,  there  occurs  anbtner"sniall» 
Strip  of  the  Hm&tone,  bounded  on  the  south  by  the  conglomerate  and 
red  sandstone  of  the  middle  secondary  formation.  This  small  trtfd 
shows  itself  a  Tittle  wdst  of  the  Tivet,  near1  Monitor,  occupying  th* 
south  side  of  a  littfe  stream.    It  is  Well  teen  in  the  quarry  of  John 


29  BEPORT  OF  THE 

Ermst,  inclining  75°  to  a  point  a  little  E.  of  S.,  and  in  that  of 
Johannes  Kohl,  where  it  dips  to  the  S.  E.,  at  an  angle  of  30°.  Its 
last  exposure  on  the  west,  is  at  the  old  Philadelphia  road,  where  the 
red  sandstone  overlaps  it 

The  next  detached  tract  of  limestone  which  -claims  description,  is 
that  of  the  Little  Saucon,  along  the  valley  of  which  it  may  he  traced, 
though  with  rather  obscure  exposures.  The  rock  shows  itself  in  the 
creek  about  half  a  mile  north  of  Lower  Saucon  church,  near  a  black- 
smith's shop*  Further  up  the  creek,  it  is  said  to  have  been  dug,  but 
found  too  slaty  for  use.  Its  last  occurrence  along  the  stream,  is  on 
the  premises  of  John  Rinke,  near  the  intersection  of  the  road  and 
the  creek,  where  it  is  well  exposed,  and  of  a  good  quality.  At  this 
place,  its  strata  dip'  40°  north-westwardly.  Ascending  the  creek 
beyond  this,  the  primary  rocks  show  themselves,  and  the  country 
becomes  wild  and  rocky. 

The  next  tract  of  limestone  is  that  of  the  main  Saucon  creek,  in 
the  valley  of  which,  it  is  the  prevailing  rock,  from  within  a  mile  of 
the  Lehigh,  almost  to  the  very  source  of  the  stream.  This  belt  of 
the  secondary  rocks,  ranging  in  a  N.  E.  and  S.  W.  direction  across 
the  primary  tract,  separates  the  group  of  ridges  terminating  on  the 
Delaware  from  the  rest  of  the  chain,  stretching  towards  the  Schuyl- 
kill. Conforming  to  the  general  curvature  of  the  valley  of  the 
Saucon,  the  limestone  occupies,  throughout  the  greater  part  of  its 
course,  both  sides  of  the  creek,  and  ascends,  for  a  little  distance, 
some  of  its  tributaries.  The  lowest  point  at  which  it  shows  itself,  is 
about  a  mile,  and  a  half  north  of  Hellerstown,  and  by  the  channel  of 
the  creek,  nearly  two  miles  above  its  mouth.  Expanding  soon  in 
breadth  to  embrace  both  channels  of  the  Saucon,  which  here  divide 
to  form, an  island,  one  part  of  the  tract  sweeps  eastward,  running  np 
between  two  spurs  of  the  primary,  until  it  terminates  in  a  point  about 
two  miles  east  of  Hellerstown.  Half  a  mile  east  of  the  town,  the 
limestone  is  seen  dipping  to  the  N.  W,  A  little  to  the  east  of  this, 
between  two  small  hills  of  gneiss,  a  short  belt  of  the  sandstone  F.  L 
appears,  the  rock  resting  directly  on  the  primary^  and  dipping  to- 
wards the  W.  N.  W.  Beginning  with  the  termination  of  the  lime- 
stone, east  of  Hellerstown,  the  southern  edge  9f  the  formation  will  be 
found  running  from  hence,  in  a  general  south-western  course,  along 
the  southern  side  of  the  valley  of  the  Saucon*.  About  the  Lehigh 
county  line,  a  spur  of  the  primary,  running  down  between  the  main 
creek  and  a  small  southern  tributary,  insulates  the  limestone  in  the 


STATE  UROLOGIST.  27 

valley  of  the  latter,  in  the  form  of  a  little  cove,  where  it  is  opened  in 
two  quarries,  belonging  to  Abel  and  Flexer.     The  general  margin  of 
the  formation  follows  the  northern  foot  of  this  spur  as  far  west  as  the 
south  branch  of  Saucon,  where  it  doubles  round  it ;  the  limestone 
here  running  eastward  to  form  another  little  cove  between  the  spur 
already  mentioned  and  a  second  small  belt  of  primary  to  the  south  of 
it     The  north-western  point  of  the  spur  includes  a  small  tract  of  the 
sandstone.  F.  I.     The  edge  of  the  limestone  now  crosses  over  to  the 
western  side  of  the  south  branch  of  Saucon,  extends  in  that  direction 
about  half  a  mile,  and  then  curves  back  by  the  south  and  east  until  it 
again  meets  the  stream,  where  the  limestone  disappears  beneath  the 
overlapping  middle  secondary  rocks.    Within,  the  curved  edge  just 
traced,  is  included,  therefore,  a  third  small  cove  of  the  limestone, 
lying  like  the  others,  between  two  jutting  points  of  the  primary. 
Coming  back  now  to  the  general  southern  margin  of  the  limestone, 
we  trace  it  from  the,  south  branch  of  Saucon,  first  westward  and  then 
south-westward,  along  the  main  creek  nearly  to  its  source,  about  a 
mMe  and  a  half  N.  E.  of  Shimer's.  From  this,  point,  the  whole  way- 
down  the  northern  side:  of  the  valley  of  the  Saucon,  the  other,  or 
north-western  margin  of  the  limestone  nowhere  departs  far  from  the 
border  of  the, stream,  following  the  curvatures  in  its  course,  with 
considerable  regularity,  to  the  point  where  we  commenced  our  de- 
scription, about  a  mile  sooth  of  the  Lehigh.    The  limestone  of  the 
main-tatt  of  the  Saucon  is  quarried  east  of  Hellexstown,  as  already 
mentioned ;  also  at  a-  point  about  half  a  mile  south  of  it,  dipping  at 
both  of  these  places  towards,  the  N.  W.    It  is  .opened  also  at  Upper 
•Saucon  church,  in  a  quarry  belonging  to  Jacob  Correll,  on  both  sides 
of  the*  road,  where  the  dip  is  towards  the  south.    South  of  the  creek, 
about  half  a  mile  from,  the  intersection  of  the  Allentown  road  with 
tttat  feadmg«outh  from  Upper  Saucon  church,  occurs  Tpger's  quarry, 
where  the  rock  dips  to  the  smith,  as  it  does  at  a  point  north  of  this, 
neat  the  creek. .-  Grossing  the  creek  on  the  road  to  Allentown,  we 
find  another  quarry,  the  strata  dipping  to  the  S.  S.  £. ;  and  another 
about  two  miles  higher  up*  the  stream*  at  Peter  Egner's,  a  little  west 
of  the  road  which  leads  eastward  from  Emaus*    Here  the  dip  is 
gentle,  and  a  little  N»  of  E.    Still  further  up  theTcreek,  beyond  the 
Upper  Saueon  township  line,  there  is  a  large  quarry*  owned  by 
several  persons.    The  prevailing  dip  just  here  is  to  the  N.  E.    The 
last  exposure  of  the  limestone  is  about  a  mile  and  a  half  above  this, 
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in  a  quarry  belonging  to  John  Otto  and  Laurence  Stabler.     The  dip 
is  gentle,  and  to  the  S.  W. 

Upon  the  south  branch  of  Saucon,  the  limestone  is  opened  at  Pettflr 
Moyer's  quarry,  and  at  John  Beringer**  mill,  where*  the  limestone, 
on  this  tributary,  rests  in  contact  with  the  overlapping  red  abate  and 
sandstone,  it  loses  its  ustial  clear  blue  and  acquires  a*  fight,  bluish  pink 
color.  In  this  vicinity  the  rock  is  highly  magnesian,  and  ffeald  Ho 
doubt,  be  well  suited  for  making  a  hydraulic  cement  Hie  rock  ex- 
hibits a  crushed  character,  consisting  of  innumerable  small  square 
fragments. 

Beside*  the  Conlfrttoufr  belt»  at  Emetftohe'  n<W  Wteet,  *»*e  <**W, 
in  the  region  of  these  nrfts,  several  small  isolated  patcndtf,  rfcttmarits 
as  it  were,  of  a  once  widely  diffused  tract  of  the  formaticm,  the  main 
body  of  which  has  been  broken  up  and  swept  affray.  Commenni*g 
with  the  easternmost,  we  meet  with  one  of  tiiese  a*  fee  Bi#ks  county 
line,  at  a  point  about  a  mile  and  a  half  west  of  Springtown ;  and 
abottt  a  mile  further  westward  atftthe**  whetfe  the  lock  has  a  dip  e€ 
85°  to  the  S.  E.  and  is  quttrried  by  M*j  Leitz.  Thelte  two  patches 
lie  embraced  in  the  primary.  In  Upper  Sadem  township,  south  of 
t&e  creek,  and  a  little  West  of  the  Allentown  road,  we  meet  with  a 
fliird,  near  the  top  of  a  primary  ridge*  where  ta«  sock  is  exposed  at 
Erdmah's  quarry.  The  limestone  is  df  the  ceranmt  btee  varied 
but  it  abouiHJte  in  fissure*  filled  with  white  cstfeonato  of  lime.  lis 
proximity  to  the  agricultural  district  south  of  it,  Where  ho  limestone 
demurs,  and  its  elevated  position  whioit  facilitates  hauling*  cause  it  is 
be  Somewhat  reported  to,  The  rock  Quarried,  is  sold  on  the  spot  it 
$$  cents  pet  bushel,  and  the  lime  at  13|  cents.  The  only  other  de- 
tached localities  of  the  limestone,  in  Lehigh  coitaty*  <*«u*  in  Upper 
Mffibtd  township.  Ch&  of  these  is  at  Daniel  Waldefr's  quarry,  about 
dne  mile  S.  W.  of  the  uppermost  exposure  of  the  limestone  o*  tibs 
Saucon.  It  is  near  the  souree  of  one  of  thfe  mam  branches  of 
ktomen  creek  Another  lien  hi  til*  western  com*r  of  the 
half  a  mile  S.  W%  of  Hampton  furnace,  being  alscr  on  a  tributary  tf 
Ae  Perklotoen  j  and  a  third,  is  on  the  Hancock  creek,  on  the  pre- 
mises of  Abraham  Gerrard.  Th*  rock  hefe,  is  Sa  close  pcoxhnity 
to  the  middle  secondary  red  shale  and  sandstone. 

There  remains  one  other  titoct  of  the  limestone  to  be  spoken  of  a* 
aceurring  soutfc  of  the  Lehigh,  occupying  a,  mess  m  the  primary 
belt  immediately  sbtidr  of  Bethlehen*.  Commencing  on  die  southern 
bank  of  the  river,  about  a  mile  above  the  town,  the  margin  which 
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divide*  it  from  the  primary,  rups  in  a  crescent,  until  it  meets  the 
river  again  some  distance  below  the  town.  Thus  enclosed,  it  forms 
properly  but  a  part  of  the  great  beh  of  the  Kittatinny  valley. 

Durham  Cave. 

Before  quitting  our  description  of  the  limestone,  we  may  devotn 
a  few  words  to  a  cavern  which  occurs  in  this  rock  on  Durham  creek* 
Its.  position  i*  a  little  north  of  the  stream  and  not  far  from  the  Dela- 
ware. It  has  a  length  of  about  three  hundred  feet,  an  average  height 
of  twelve,  and  a  breadth  varying  from  four  to  forty  feet.  The  floor 
of  the  cave  is  not  level,  but  descends  as  we  penetrate  to  the  interior. 
Its  rough  walls  are  covered  with  few  pendants  or  stalactites.  Much 
of  tbp  bottom  of  this  cave  is  covered  with  water,  the  lejfel  of  which 
is  influenced,  it  is  said,  by  that  of  the  Delaware.  About  half  way 
dowa  occurs  a  narrow  lateral  cavern,  terminating  in  the  form  of  the 
letter  T.  The  general  direction  of  the  main  gallery  is  S,  W.  becom- 
ing S.  towards  the  remoter  end.  The  rocks  show  an  anticlinal  axis 
about  twe»ty  yards  S.  6*  of  the  entrance  of  the  cave,  the  direction 
of  the  tai»  and  the  cave  nearly  coinciding. 

Most  of  the  limestone  of  the  several  tracts  above  described,  belongs 
to  the  blue  varieties  of  this  rock,  so  familiarly  known.  It  is  by  no 
means,  however,  invariable  in  its  composition,  very  many  bands  being 
more  or  less  tnagnesjau  and  some  so  highly  so,  as  to  furnish,  when 
property  treajte<J,  an  excellent  hydraulic  cement  Occasionally  we 
meet  with  a  somewhat  rare  and  interesting  variety,  possessing  an 
oolitic  struefctre.*  Bands  of  this  are  met  with  above  South  Easton, 
andralso  o»  Jfee  Bpshkill,  near  Wood's  coopershop,  and  again  at  Squire 
Kemerer's  Umekilp,  north  of  Chesnut  hill.  These  oolite  beds  of 
F.  II.  are  not  infrequent  in  other  counties  of  thp  State;  their  com- 
mon position  seems  to  be  near  the  bottom  of  the  formation* 

Localities  of  the  Sandstone  F.  I. 

That  the  white  and  grey  sandstone  F.  I.,  the  lowest  of  our  secon- 
dary rocks,  is  not  a  continuous  stratum  in  the  belt  of  the  South 
mountains,  where  they  traverse  Northampton  and  Lehigh,  is  rendered 
highly  probable  by  the  unfrequent  and  local  manner  in  which  it  shows 
itself.     Still  we  are  entitled  to  consider  it  as  not  confined  merely  to  the 

•  Oolite.— A  limestone  so  named  because  it  is  composed  of  rounded  particles, 
like  the  sob  of  eggs  of  a  fish. 
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few  scattered  points,  where  it  emerges  to  the  day,  but  as  resting  in 
many  places  at  the  base  of  the  primary  ridges,  buried  under  a  deep 
covering  of  loose  diluvium.  We  have  already  referred  to  various 
places  where  it  crops  to  the  surface  in  sketching  the  limits  of  the 
limestone,  which,  whenever  it  is  present,  it  immediately  underlies. 
With  the  exception  of  a  single  doubtful  locality,  it  nowhere  shows 
itself  near  the  Delaware,  for  there  are  many  exposures  in  mkr  part  of 
the  chain  where  the  limestone  is  seen  resting  directly  in  contact  with 
the  primary.  Qoing  westward,  it  first  shows  itself  in  the  localities 
already  referred  to  on  Durham  creek,  a  little  east  of  Springtown,  in 
the  ridge  bounding  the  limestone  east  of  Hellerstown,  and  in  the  end 
of  the  spur  immediately  east  of  the  south'  branch  of  the  Saucon. 
Ascending  the  Lehigh,  the  first  point  where  it  appears  in  pkce,  is  on 
the  south  side  of  the  river  about  a  mile  south  of  the  Bethlehem  bridge, 
where  it  occurs  in  a  thin  band,  resting  on  the  primary,  and  dipping 
northward  20°.  It  runs  in  a  narrow  belt  from  the  road  eastward  to 
the  Saucon,  where  it  adjoins  the  lower  termination  of  the  limestone 
of  that  stream.  We  have  already  mentioned  the  occurrence  of  the 
formation  on  tfye  northern  slope  of  the  small  ridge  of  primary  rocks 
occupying  the  north  side  of  the  Lehigh,  east  of  Allentown.  It  shows 
itself  again  not  far  from  this,  on  the  southern  sMe  of  tire  river,  about 
a  mile  below  the  Allentown  bridge,  the  piers  of  which  hare  been  con- 
structed of  it.  Here  it  constitutes  but  a  thin  stratum,  the  limestone 
in  some  places  lying  nearly  in  contact  with  the  primary.  There  are  but 
two  other  localities  in  Lehigh  and  Northampton  counties.  The  first 
of  these  is  near  the  top  of  the  mountain  east  of  Emaus,  where  a  rather 
coarse  variety  of  the  sandstone  is  seen  dipping  with  the  slope  of  the 
mountain,  rather  steeply  towards  the  W.  N.  W.  The  mountain 
itself  is  gneiss.  The  other  locality,  at  Millarstown,  exhibits  the  sand- 
stone as  a  low  ledge  at  the  foot  of  the  mountain,  dipping  10°  towards 
a  point  75°  W.  of  N.  Westward  of  this,  especially  in  Berks,  it 
increases  in  thickness  and  abundance  as  we  approach  the  Schuylkill. 

Sandstone  and  Limestone,  F,  /.  and  F.  1L ,  in  Berks  county. 

The  white  sandstone  which  appears  in  a  few  detached  localities 
along  the  north-western  line  of  the  South  mountains  in  Lehigh  county, 
begins  to  show  itself  as  a  more  continuous  formation,  after  we  enter 
Berks,  rising  even  into  high  irregular  ridges  in  the  south-western  part 
of  the  chain.    A  very  usual  position  of  the. sandstone  is  upon  the 
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flanks  and  around  the  extremities  of  the  primary  spurs,  where  it 
often  indeed  overtops  the  gneiss  and  igneous  rocks,  which  then 
appear  only  on  the  crests  of  the  hills,  as  low  dykes,  difficult  to  trace. 
Even  where  the  sandstone  is  best  developed,  some  difficulty  attends 
our  tracing  it  as  a  continuous  formation.  This  arises  from  its  imme- 
diate proximity  to  the  greatly  convulsed  primary  strata,  and  from' its 
lying  so  frequently  on  the  declivities  of  the  hills,  where  its  outcrop 
is  much  obscured  by  fallen  fragments.  The  sandstone,  where  it  is 
subordinate  to  a  larger  ridge  of  primary,  often  either  encircles,  at  a 
little  distance,  the  extremity  of  the  spur,  lies  more  or  less  obliquely 
across  it.  Sometimes,  even  in  the  middle  of  a  high  tract  of  the  sand- 
stone, where  no  regular  belt  of  primary  rock  protrudes  itself,  evidence 
is  perceived  of  its  having  reached  the  surface  at  certain  spots,  from 
the  quantity  of  angular  fragments.  The  sandstone  itself  offers  often 
great  difficulty,  in  determining  its  stratification  and  the  true  direction 
of  its  dip ;  whole  hills  looking  like  mere  piles  of  huge  angular  blocks, 
or  innumerable  Assures  and  cleavage-joints,  traversing  the  beds,  so  as 
greatly  to  perplex  the  observer.       * 

Metztown, 

Passing  from  Lehigh  into  Berks,  the  first  exposure  of  the  sand- 
stone, is  at  a  hill,  lying  south  of  the  Little  Lehigh,  and  about  two 
miles  S.  E.  of  Metztown.  Here  the  rock  is  chiefly  in  loose  pieces, 
covering  the  foot  and  lower  aclivity  of  the  hill.  The  sandstone  afeo 
shows  itself  in  place,  about  one  mile  south  of  Metztown,  imme- 
diately west  of  the  church.  Between  the  visible  edge  of  the  lime* 
stone,  which  passes  by  Metztown  and  the  foot  of  the  primary  hills 
further  south,  there  is  a  considerable  tract  of  country  where  no  rock 
appears  upon  the  surface,  with  the  exception  of  the  isolated  tract  of 
sandstone,  at  the  church  just  referred  to ;  a  deep  covering  of  dilu- 
vium hiding  every  thing  from  view.  Approaching  the  mountains 
from  the  north,  the  first  rock  seen  in  place,  is  a  white  variety  of 
gneiss.  This  is  on  the  road  leading  to  Hoof's  inn.  West  of  this, 
in  Maxatawny  township,  the  limestone  is  seen  where  a  road  crosses 
the  Sacony  creek.  The  sandstone,  which  shows  itself  N.  E.  of  the 
creek,  disappears  a  little  south  of  Grim's  mill,  the  gneiss  showing 
itself  on  the  west  side  of  the  stream,  between  the  mill  and  Hunter's 
furnace. 

The  general  margin  of  the  limestone,  passes  about  a  quarter  of  a 
mile  north  of  Walnut-town.     About  a  mile  south  of  this  place,  on 
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the  N.  E.  of  die  road,  ocean  a  sandstone  ridge,  running  in  a  N.  E, 
direction*  A  littler  further  south,  upon  the  same  road,  we  observe 
the  outcropping  of  the  gneiss.  This  gneiss,  part  of  a  long  belt  of 
primary,  averaging  about  a  mile;  in  breadth,  terminates  at  Millar's 
mill  on  Dry  run.  A  belt  of  die  sandstone,  as  already  described, 
flanks  it  both  upon  the  north  and  south,  the  sandstone  uniting  round 
the  point  of  the  primary,  a  little  east  of  Solomon's  temple.  South- 
ward from  this  last  mentioned  place  towards  Reading,  the  sandstone 
lies  on  the  east  of  the  road,  the  whole  way  to  within  three  miles  of 
the  town,  where  a  belt  of  slate,  probably  the  upper  member  of  F.  I., 
crosses  the  road.  If  we  here  turn  aside  to  the  N.  E.,  taking  the 
road  to  Barnard's  mill,  (Rothermel's  mill  on  the  county  map,)  w,e 
encounter,  just  at  the  mill,  a  low  protruded  mass  of  igneous  rocks* 
A  little  to  the  N.  W.  of  this  point,  a  small  body  of  limestone  has 
been  discovered,  south  of  which,  in  the  sandstone,  we  may  trace  a 
low  dyke  of  syenitic  rocks  running  towards  the  N.  &  East  of  its. 
north-eastern  end,  and  west  of  its  south-western,  oqcu£,two  other  small 
patches  of  limestone.  The  line  dividing  the  limestone  of  the  Schuyl- 
kill valley,  from  the  sandstone  and  slate  bounding  it  on  the  east,  after 
following  the  road  which  leads  from  Solomon's  temple  south,  sud- 
denly curves  to  the  eastward  about  two  miles  north  of  Beading, 
reaching,  but  not  crossing,  the  road  from  that  borough  to  Princeton. 
Here,  at  Rothenberger's  inn,  turning  very  abruptly  to  the  8.  WM 
and  gradually  receding  westward  from  the  road  last  mentioned,  it 
next  runs  to  the  Schuylkill,  passing  through  the  western  side  of 
Reading,  leaving  thus  a  triangular  tract  of  the  limestone  protruded 
into  the  general  area  of  the  sandstone, 

Bill*  Eati  of  Blading. 

Perm's  mountain,  commencing  east  of  Reading,  and  running  in  a 
N.  N.  E.  direction  nearly  five  miles,  consists,  on  its  summit  and 
western  side,  of  the  white  sandstone,  F.  I.,  dipping  to  the  W.  N.  W. 
Descending  the  eastern  slope  of  the  mountain,  we  soon  encounter 
the  primary  rocks,  which  maintain  this  position  as  far  to  the  S.  W. 
as  Kesler's  mineral  spring.  This  is  the  termination  of  a  wide  belt 
of  primary  rocks,  chiefly  gneiss  and  syenite,  coming  off  from  the 
general  chain  to  the  N.  E.  with  a  prevailing  S.  W.  and  N.  E.  di- 
rection of  the  strata.  At  Spie's  church,  there  occurs  a  high  sand- 
stone ridge  in  the  midst  of  the  primary,  being  detached  from  any 
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other  tract.  Perm's  mountain,  at  its  northern  extremity,  sweeps  sud- 
denly to  the  eastward,  jutting  between  the  main  belt  of  the  primary 
around  Spie's  church,  and  a  narrower  tract  which  crosses  the  Read- 
ing and  Pricetown  road.  North  of  this  last  piece  of  primary,  and 
N.  W.  of  the  prolongation  of  Penn's  mountain,  are  some  high  sand- 
stone ridges,  probably  concealing  dykes  or  beds  of  primary  rocks 
between  them.  Pursuing  the  road  north-eastward  to  Millar's  inn, 
we  have  the  sandstone  on  the  N.  W.,  while  on  the  S.  E.,  the  hills 
consist  principally  pf  gneiss.  Between  Millar's  inn  and  Pricetown, 
the  road  separates  a  hill  of  gneiss  on  the  S.  E.  from  a  high  short 
ridge  of  sandstone  on  the  N.  W.  Gneiss  occurs  also  about  one  mile 
from  Pricetown,  S.  E.  of  the  road  going  towards  Sterner's  inn,  (of 
the  map.)  A  sandstone  ridge  rises  at  Sterner's  inn,  on  the  N.  W. 
side  of  the  road,  and  extends  nearly  to  the  tributary  of  Manatawny 
creek,  in  Rockland  township,  beyond  which,  until  we  pass  Roth's 
mill,  all  the  rocks  are  primary.  Going  E.  of  S.  from  Roth's  mill 
to  Pine  creek,  we  encounter  none  but  primary  rocks  forming  a  wide 
tract.  The  sandstone,  however,  shows  itself  at  the  spot  marked  Shif- 
fert's  inn,  on  the  county  map,  appearing  in  situ  on  the  slope  of  the 
hill,  N.  of  the  road.  The  rock  here  is  somewhat  coarse  and  of  a 
purplish  color.  Passing  to  the  S.  W.  it  seems  to  cross  the  road. — 
Descending  the  creek  we  meet  another  ridge  of  similar  sandstone, 
occupying  the  W.  side  of  the  stream,  at  a  mill  designated  on  the  map 
as  Mineder*s.  Further  south,  about  a  quarter  of  a  mile  north  of  Sny- 
der's upper  forge,  (Udree's  forge  of  the  map,)  the  sandstone  again 
shows  itself  on  a  small  hill,  east  of  the  creek,  and  again  on  its  west- 
ern side.    » 

The  hill  immediately  to  the  S.  E.  of  Sterner's  Inn,  consists  obvi- 
ously of  primary  rocks,  the  surface  being  wholly  covered  with  their 
fragments,  though  no  regular  outcrop  is  seen.  Still  pursuing  the 
road  to  Oley  furnace,  we  pass  diluvium,  containing  much  fragmenta- 
ry sandstone,  until  at  the  creek,  close  to  the  furnace,  we  behold  the 
sandstone  in  place,  dipping  steeply  on  the  east  side  of  the  stream, 
to  the  N.  N.  W.  The  rock  here  is  coarse  and  reddish,  and  occa- 
sionally very  talcose.  Immediately  west  of  the  creek,  lies  a  large 
hill  of  syenite,  and  about  half  a  mile  nearer  Fredensburg,  we  come 
upon  the  margin  of  a  wide  tract  of  slate,  apparently  the  upper  mem- 
ber of  our  lowest  secondary  formation,  of  which  the  sandstone, 
hitherto  most  commonly  encountered,  is  the  lower.  Nearly  two 
miles  N.  W.  from  Fredensburg,  oa  the  &.  E.  side  of  the  road  to 
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Millar's  inn,  occurs  a  belt  of  sandstone,  dipping  steeply  to  the  N.  N, 
W.  Here  is  an  old  mine  of  iron  ore  to  be  described  hereafter.  Be- 
yond this,  a  sandstone  ridge  is  seen  running  parallel  with  the  road, 
about  a  quarter  of  a  mile  on  its  N.  E.  side.  Between  this  and  Mil- 
lar's inn,  an  interval  of  about  a  mile,  the  prevailing  rock  is  gniess. 
Let  us  now  trace  the  line  which  divides  the  gneiss  from  the  slate 
and  sandstone  F.  I.,  and  the  limestone  F.  II.,  in  the  northern  and 
western  parts  of  Oley  township.  About  three-fourths  of  a  mile  S. 
W.  of  Lobach's  mill,  on  Pine  creek,  we  come  upon  the  margin  of 
the  limestone,  crossing  the  stream  in  an  E.  and  W.  direction,  through 
the  lands  of  Jacob  Keim.  The  dip  here  is  due  S.  60.°  To  the  N. 
E.,  and  E.  of  this,  the  sandstone  shews  itself  in  a  belt  to  be  presently 
described.  North  of  S.  Peters'  mill,  (marked  Maul's  on  the  map,) 
runs  the  edge  of  the  primary,  which  here  exhibits  no  sandstone  in- 
terposed between  it  and  the  limestone.  The  margin  of  the  limestone 
is  well  seen  half  a  mile  W.  S.  W.  of  the  mill,  the  rock  dipping  steeply 
to  the  S.  S.  E.  Immediately  above  this  limestone,  on  the  creek,  we 
have  the  slate  crossing  the  stream  'just  at  the  road  leading  to  Sterner's. 
inn.  The  true  dip  of  this  last  rock  is  difficult  to  discover,  owing  to 
the  obscurity  of  the  divisional  lines  of  the  strata,  and  the  abundance 
of  cleavage  planes,  wholly  independant  of  those  which  ought  to 
mark  the  dip,  the  dubious  direction  of  which  leads  to  some  uncer- 
tainty respecting  the  precise  formation  to  which  the  stratum  belongs. 
Could  its  beds  be  seen  passing  unequivocally  under  those  of  the  lime- 
stone, it  would  plainly  prove  itself  to  be  the  upper,  slaty  portion  of 
F.  I;  if,  on  the  other  hand,  it  should  be  seen  to  dip  away  from  the 
limestone,  at  the  line  of  contact,  no  doubt  would  remain  as  to  its 
being  part  of  F.  in.  The  margin  separating  the  slate  from  the 
gneiss,  passes  about  half  a  mile  N.  W.  of  Fredensburg.  Taking 
the  road  leading  out  of  Fredensburg,  to  the  S.  W.,  we  pass  over  the 
slate  for  nearly  a  mile  and  a  half,  until  we  cross  a  little  stream,  the 
dividing  line  of  Alsace  and  Oley  townships,  where  we  pass  directly 
upon  the  gneiss.  Ascending  the  creek  by  a  steep  ravine,  we  pass 
the  eastern  termination  of  the  spur  of  sandstone  at  Spie's  church, 
already  spoken  of.  East  of  this  spot,  the  boundary  of  the  slate  and 
gneiss  is  near  Knabb's  mill,  (ReifF's  on  the  map.)  The  hills  im- 
mediately west  of  the  mill,  marked  Knabb's  on  the  map,  and  of 
the  road  separating  Oley  and  Exeter  townships,  are  strewed  with 
fragments  of  primary  rocks,  as  far  down  the  creek  as  the  first  expo- 
sure of  the  limestone,  which  is  half  a  mile  N.  of  the  road  running 
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westward  from  Oley  Forge.  Following  this  road,  which  deflects 
towards  the  S.  W.,  we  pass  across  a  corner  of  the  limestone  tract, 
and  at  a  short  distance  west  of  the  Manokesy  creek,  encounter  the 
common  margin  of  the  limestone  and  the  primary.  These  two  form- 
mafions  rest  apparently  In  contact,  from  the  upper  point  of  the  lime- 
stone, on  the  Manokesy,  below  the  mill  marked  Knabb's,  throughout 
a  mile  and  a  half  towards  the  S.  W.  About  two  miles  east  of  Mau- 
rer's  inn,  the  sandstone  shows  itself  in  place,  between  the  limestone 
and  the  gneiss,  on  the  southern  slope  of  a  hill,  some  distance  north 
of  the  church.  Under  this  sandstone,  is  an  argillaceous  slate,  in  very 
thin  lamina.  Between  this  and  M aureus  inn,  the  rock  is  exclusively 
sandstone,  the  large  double  hill  N.  E.  of  the  tavern,  being  entirely  of 
this  formation.  Here  a  quarry  has  been  established  for  getting  build- 
ing stone ;  the  dip  of  the  rock  is  obscure.  This  ridge  of  sandstone 
extends  in  a  north-easterly  direction,  about  two  miles  and  a  half 
towards  the  insulated  sandstone  hill,  near  Spie's  church,  from  which, 
however,  it  is  separated  by  more  than  a  mile  of  primary  country. 
East  of  the  ridge,  the  rocks  are  a  white  variety  of  gneiss,  consisting 
of  quartz  and  decomposing  feldspar,  and  a  syenite  composed  of  feld- 
spar and  hornblende,  in  frequent  alternation  with  the  gneiss.  Where* 
these  rocks  abound,  the  surface  is  marked  by  small  rounded  hills, 
covered  with  fertile  soil,  giving  a  pleasing  aspect  to  the  country.  A 
similar  topography  is  particularly  striking  in  some  parts  of  Cole- 
brookdale  township,  hereafter  to  be  mentioned.  The  limestone  belt, 
bounded  as  we  have  already  said,  for  the  first  mile  and  a  half  by 
gneiss,  runs  afterwards  the  whole  way  to  the  Schuylkill,  below  Read- 
ing, crossing  Bishop's  creek,  about  a  mile  below  Maurer's  inn,  and 
folding  round  the  southern  point  of  the  Neversink  hill.  From  the 
Manokesy,  westward  to  the  Schuylkill,  the  limestone  belt,  bordered 
on  the  south  by  the  middle  secondary  rocks,  contracts  into  a  narrow 
zone,  a  few  hundred  yards  in  breadth.  On  its  narrow  limit,  it  dips 
to  the  south.  Where  it  crosses  the  Perkiomen  turnpike,  three  miles 
from  Reading,  it  shows  in  a  quarry  near  the  road,  many  beds,  of  a 
crystalline,  granular  structure.  Much  of  the  rock  at  this  place  is  of 
a  dull  yellowish  white.  It  dips  a  little  W.  df  S.  It  strikes  the 
western  reach  of  the  Schuylkill,  about  a  mile  and  three-fourths  south 
of  Reading,  where  it  is  overlapped  on  the  south,  by  the  coarse  calca- 
reous conglomerate  of  the  middle  secondary  series.  North-eastward, 
this  narrow  belt  opens  into  the  wide  tract  of  limestone,  which  occu- 
pies much  of  the  eastern  half  of  Oley  township.    From  its  southern 
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point  on  Manatawny  creek,  a  fourth  of  *  mile  below  the  line'dividmg 
Amity  from  Earl  townships,  the  eastern  edge  of  this  large  tract  passes 
up  the  Manatawny,  and  men  up  its  eastern  tributary,  as  high  as  the 
fine  which  separates  Oley  from  Pike.  Its  northern  margin  crosses 
Pine  creek,  about  a  mile  below  Lobach's  mill.  Its  north-western 
corner  is  at  the  place  marked  on  the  map,  Peters's  red  ochre  mine. 
Its  western  limit  is  the  eastern  boundary  of  the  slate,  which  occupies 
a  large  tract  in  the  western  half  of  Oley.  The  limit  between  these 
rocks  runs  southward,  nearly  through  the  middle  of  the  township, 
until  it  strikes  the  Exeter  line  a  little  east  of  Manokesy  creek. 

The  slate,  which  we  kanre  already  mentioned  to  be  most  probably 
the  upper  member  of  F.  L,  spreading  from  the  western  edge  of  the 
township,  (Oiey,)  ^eastward  beyond  Kemp's  inn,  shows  generally  a 
dip  to  the  S.  S.  E.  About  a  half  a  mile  south  of  Kemp's  tavern,  the 
slate  is  bordered  by  slaty  limestone,  which  apparently  overlies  it 
The  slate,  east  of  Fredensburg,  graduates  into  slaty  sandstone ;  but 
south  of  Rieff's  mill,  the  slate  is  soft  and  sectile,  approaching  in 
texture  to  pipe  clay.  At  this  and  several  other  places,  its  strata  are 
intersected  by  veins  of  quartz. 

I  have  already  referred  to  the  belt  of  sandstone  which  occupies  the 
valley  of  Pine  creek.  This  extends  from  the  neighborhood  of  Pott's 
forge,  to  the  edge  of  the  limestone,  a  mile  below  Lobach's  mul, 
where,  doubling  round  the  point  of  a  wide  spur  of  the  primary,  it 
runs  eastward,  to  join  the  much  longer  tract  of  sandstone  which 
follows  the  Manatawny  and  its  eastern  tributary,  in  Pike  township, 
for  many  miles.  This  latter  range  of  the  sandstone,  commencing 
near  the  western  corner  of  Hereford  township,  crosses  the  narrow 
part  of  District  township,  and  then  the  whole  of  Pike,  following  the 
eastern  side  of  the  Manatawny,  nearly  as  far  down  as  the  line  divid- 
ing Amity  and  Earl. 

Mention  has  already  been  made  of  another  tract  of  sandstone  in 
the  form  of  a  ridge  or  spur,  commencing  about  a  mile  east  of  Spang's 
furnace,  and  running  in  a  N.  E.  direction,  into  the  region  occupied 
by  the  gneiss.  At  Hill's  inn,  the  limestone  is  found  on  the  east  side 
t>f  the  Manatawny,  dipping  to  the  N.  W.  The  sandstone  imme- 
diately east  of  this,  dips  steeply  in  the  same  direction.  A  little  north 
of  the  Amity  township  line,  the  sandstone  on  the  other  hand,  crosses 
to  the  west  side  of  the  creek.  At  the  bridge,  on  the  township  road, 
aver  the  Manatawny  creek,  the  limestone,  in  its  upper  beds,  is  striped 
by  reddish  ribands.     A  calcareous  slaty  sandstone  here  occurs, 
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precisely  similar  in  appearance  t©  the  red  sandstone  of  the  middle 
secondary  rocks,  of  which  it  may  be  a  detached  or  outlying  patch. 
About  a  quarter  of  a  mile ,  below  this,  on  the  creek,  is  the  general 
margin  of  the  middle  secondary  red  shale  and  caleareous  conglome- 
rate. 

The  southern  half  of  Earl  township  includes  chiefly  long  hills  of 
•syenite  and  other  primary  rocks,  running  in  a  N.  N.  E.  and  S.  S„  W. 
direction,  having  coarse  sandstone,  F.  L,  flanking  them  on  their 
N.  W.  slopes.  Taking  the  road  from  Kline's  tavern,  near  the 
Manatawny,  eastward  to  Boyerstown,  tike  sandstone  of  one  of 
these  spurs,  approaching  from  the  N.  E.,  shows  itself  on  the  road, 
dipping  3T*°  S.  S»  E.  At  me  intersection  of  the  road  and  the  town- 
ship line  of  Earl  and  Douglass,  we  enter  on  the  margin  of  a  small 
tract  of  limestone,  overlapped  further  south  by  the  red  sandstone- 
It  crosses  to  the  north  of  this  road.  The  limestone  peeps  out  at  a 
house  laid  down  on  the  ednnty  map,  as  Keely's  tavern,  and  shows 
itself  again  in  a  quarry  a  few  hundred  yards  east  of  the  tavern  kept 
%y  Mr.  Gresh.  Near  Keely's  old  stand,  the  sandstone  occurs  on  the 
north  side  of  the  road,  and  it  again  appears  N.  W.  of  Gresh's.  The 
limestone  to  the  south  of  this  is  overlapped  by  the  middle  secondary 
rocks.  East  of  the  limestone,  and  before  reaching  Rhoad's  mill,  we 
come,  in  succession,  upon  white  gneiss,  syenite,  sandstone,  and 
limestone,  the  latter  appearing  at  the  mill.  From  this  point  east- 
ward, to  Boyerstown,  the  whole  space  is  occupied  by  primary  rocks, 
covered  on  their  southern  margin,  by  the  middle  secondary. 

All  that  part  of  Colebrookdale  township,  lying  to  Ae  N.  W.,  N- 
and  N.  E.  of  Boyerstown,  consists  exclusively  of  primary  rocks. 
These  form  innumerable  hills,  covered  by  a  deep  and  rather  fertile 
soil,  the  whole  district  presenting,  in  a  succession  of  undulating  out- 
lines, a  highly  pleasing  series  of  landscapes.  The  limit  of  the 
primary  and  overlapping  middle  secondary  sandstone,  passing  through 
this  township,  from  Rhoads'  to  the  west  branch  of  Perkiomen  creek, 
we  have  already  defined. 

A  locality  of  crystalline  limestone  occurs  in  the  centre  of  Cole- 
brookdale  township,  on  the  N.  E.  side  of  a  road,  The  spot  is 
-about  three-fourths  of  a  mile  N.  W.  of  the  edge  of  the  middle 
secondary  red  sandstone.  Between  this  place  and  Swamp  creek,  lit 
several  high  hills,  covered  entirely  with  diluvium  and  fragments  of 
sandstone.  Hills  of  this  description  aire  common  along  the  line, 
separating  the  middle  secondary  region  from  the  primary  ^hills  of  the 
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South  mountains.  At  Swamp  creek,  we  enter  a  valley,  bounded  oa 
the  N.  W.  by  rounded  knolls  of  the  primary,  and  on  the  S.  E.  by 
the  red  sandstone  (middle  secondary.)  This  valley  contains  several 
exposures  of  limestone.  The^  first  of  these,  is  on  the  west  side  of 
the  stream,  and  belongs  to  Peter  Motha.  A  little  N.  E.  is  the  quarry 
of  Jacob  Oberholz,  and  beyond  thisj  in  the  same  direction,  the  lime- 
stone occurs  on  the  premises  of  Henry  Stauffer.  At  the  first  place, 
the  strata  dip  N.  E ;  at  the  second  nearly  S. 

A  narrow  belt  of  the  white  sandstone,  F.  L,  commences  just  east 
of  the  west  branch  of  Perkiomen  creek,  and  runs  to  the  N.  N.  En 
through  Hereford  townshipy  to  the  line  of  Lehigh  county.  It  is 
bounded  on  the  S.  E.  by  the  overlapping  red  sandstone,  and  on  the 
N.  W.  by  the  gneiss.  The  white  sandstone  shows  itself  on  the  main 
road,  passing  through  the  centre  of  the  township;  the  rock  dips 
towards  the  south.  It  is  again  well  exposed  on  the  east  side  of  the 
main  Perkiomen  creek,  where  the  Sumneytown  road  crosses. 

We  find  a  small  insulated  patch  of  the  white  sandstone  in  District 
township,  about  a  mile  and  a.  quarter  N.  W.  ef  Hoofs  inn,  where  it 
occurs,  surrounded  by  an  elevated,  table  land  of  primary  rocks ;  the 
sandstone  is  of  a  coarse,  description.  Passing  from  Hoof's  inn* 
south-westward  along  the  west  branch  of  the  Perkiomen.,  we  meet 
another  spot  where  the  sandstone  undoubtedly  exists  in  place ;  this 
is  about  half  a  mile  from  the  inn,  on  the  S.  E.  side  of  the  road.  A 
little  west  of  this v  commences  on  the  stream,,  a  narrow  valley,  extend- 
ing down  to  John  Rush's  forge,  where  the  mountains  approaching, 
close  it  in.  The  Mount  Pleasant  forges  are  situated  near  the  lower 
end  of  this  valley.  Limestone  shows  itself  a  short  distance  above 
Rush's  mill,  (JHunter's  on  the  map,)  dipping.  S.  S.  W.  It  is  again 
exposed  in  two  fine  quarries,  one  on  each  side  of  the  creek,  at  David 
SchaH's  forge,  (Thompson's  on  the  map.)  In  the  western  of  these 
quarries,  the  limestone  considered  the  best,,  is  of  a  dark  blue  color. 
According  to  our  analysis,,  the  rock  in  both  localities,,  is  highly  magr 
nesian,  the  composition  being  in  other  respects  precisely  similar ;  the 
lighter  colored  variety,  containing  if  any  thing,  rather  fewer  impurities. 
The  dip  in  both  quarries  is  to  the  N~  W^  Near  Mr.  Rush's  house* 
a  little  above,  his  forge, .there  i»  another  spot  on  a  little  creek,  where 
the  limestone  has  a  slatey  composition,  and  contains  sulphuretof  iron. 
Near  this,  they  find  a  species  of  nodular  chert  in  the  diluvium,  which 
can  be  shaped  into  hard  but  excellent  whetstones.  The  soil  has  been 
raked  over,  and  the  loose  pieces  picked  out  and  ground  into  a  square 
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form  on  a  lap  driven  by  a  small  water  power.    The  whetstones  were 
sold  for  thirty  cents  per  pound  in  Philadelphia. 

Iron  Ores  of  the  Gneiss. 

The  primary  belt  contains  in  several  places  viens  of  magnetic 
oxide  of  iron.  These  occur  as  regular  lodes  or  veins,  penetrating 
the  gneiss  and  other  primary  rocks  almost  invariably  in  a  direction 
coincident  with  the  bearing  of  the  strata.  They  might  be  taken, 
therefore,  for  interpolated  beds,  but  for  the  occurrences  of  occasional 
branches  and  other  irregularities  which  establish  their  intrusive  origin. 
They  agree  in  all  their  features  with  the  larger  and  more  numerous 
veins  further  towards  the  N.  E.  in  the  Highlands  of  New  Jersey  and 
New  York. 

Iron  Mines  of  the  Lehigh  Hill. 

Beginning  with  the  part  of  the  belt  next  the  Delaware,  the  first 
vein  we  encounter  is  upon  the  Lehigh  hill,  about  two  and  a  quarter 
miles  south  of  Easton,  a  few  rods  N.  W.  of  the  old  Philadelphia 
road.  The  rock  here  is  a  mixture  of  quartz  and  feldspar,  with 
occasionally  a  little  e  pi  dote.  On  the  southern  side  of  the  ridge,  the 
strata  are  talcose.  The  vein  of  magnetic  iron  ore  lies  in  contact  with 
a  syenitic  dyke,  consisting  largely  of  green  sahlite.  This  vein  was 
formerly  mined,  but  the  work  has  been  long  since  abandoned.  The 
ore,  which  is  very  compact,  appears  to  have  a  N.  W.  dip. 

Durham  Iron  Mine. 

Another  somewhat  noted  locality,  is  that  of  the  old  Durham  iron 
mine,  -which  is  on  the  top  of  the  hill  south  of  Durham  creek,  on  the 
old  Philadelphia  road.  This  mine  has  likewise  been  neglected  for 
many  years,  nor  is  it  practicable  in  the  present  state  of  the  works  to 
ascertain  with  precision  the  value  of  the  vein. 

On  the  northernmost  of  the  two  primary  hills,  east  of  the  Saucon, 
and  about  a  mile  N.  E.  of  Hellerstown,  a  vein  of  magnetic  iron  ore 
shows  itself  in  several  places,  though  the  quantity  of  ore  here  is 
probably  not  great  It  is  much  mixed  with  quartz,  though  we 
obtained  some  tolerably  pure  specimens.  A  syenitic  dyke,  composed 
chiefly  of  sahlite  and  hornblende  accompanies  the  ore,  and  seems  to 
have  been  the  chief  object  of  attention  to  those  who  have  undertaken 
mining  here* 
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Brown  argillaceous  iron  ore  shows  itself  on  the  surface  in  some 
abundance,  on  the  north  side  of  this  hill,  near  the  junction  of  the 
primary  rocks  and  the  limestone.  The  appearances  of  ore  are 
promising  on  Dillingham's  farm,  and  much  fibrous  hematite  is  found 
on  Hartman's,  the  next  farm  to  the  north.  An  open  porous  ore,  in 
considerable  quantity,  is  visible  in  a  field  on  the  latter  place. 

Fragments  of  magnetic  iron  ore  occur  in  many  plaees  on  the 
surface  of  the  bold  hill  of  primary  rocks,  south  of  the  Lehigh,  at 
Bethlehem,  where  some  search  has  been  made  for  it  by  digging. 
S.  W.  of  Shimersville,  near  the  east  end  of  the  same  ridge,  a  vein  of 
green  sahlite,  which  has  been  mistaken  for  iron  ore,  shows  itself  near 
the  summit  of  a  hill.     Close  to  this  spot,  some  true  iron  ore  has  been 
found  by  us,  the  source  of  which  is  probably  a  little  north  of  the 
sahlite.     Epidote,  mixed  with  iron  ore,  also  occurs  here.    Further 
westward,  near  the  summit  of  the  same  ridge,  magnetic  iron  ore  in  a 
talcose  rock  is  visible,  near  Shuber's,  three  miles  from  Bethlehem ; 
it  has  not  been  dug  for.     The  same  variety  of  ore,  of  excellent  qua- 
lity, is  found  on  the  surface,  near  the  top  of  the  northern  primary 
ridge  south  of  Allentown,  at  a  spot  a  little  west  of  the  Philadelphia 
road.     A  less  magnetic  variety  is  met  with  on  the  northern  slope  of 
the  hill,  a  mile  to  the  east  of  the  road.     Further  to  the  S.  W.,  the 
magnetic  iron  ore  shows  itself  in  the  primary  hill,  three  miles  S.  E. 
from  Me tz town,  the  spot  being  a  little  west  of  the  Philadelphia  road. 
It  is  on  the  southern  side  of  the  second  primary  ridge  from  the 
north,  on  lands  of  Messrs.  Trine  and  Peter  Fegely,  the  line  dividing 
their  tracts  passing  through  the  mine.     The  ore  occurs  in  three  regu- 
lar veins,  dipping  with  the  adjoining  strata,  at  an  angle  of  50°  to  the 
S.  S.  E.     The  southern  vein  is  about  a  foot  and  a  half  thick;  north 
of  it  occurs  a  stratum  of  rock,  (gneiss,)  eight  feet  across,  in  contact 
with  which  is  the  middle  vein,  separated  near  its  outcrop  into  two 
branches,  which  at  a  little  depth  unite  into  one  vein ;  this  is  bounded 
on  the  north  by  a  stratum  of  rock  about  four  feet  in  thickness,  and 
directly  in  contact  with  this,  is  the  third  or  northern  vein,  having  a 
thickness  of  two  feet.     The  rock  which  encloses  these  several  veins, 
is  a  coarse  regularly  stratified  gneiss,  a  mixture  chiefly  of  quartz  and 
feldspar. 

Some  miles  to  the  south  of  the  above,  magnetic  iron  ore  occurs  on 
the  border  of  Colebrookdale  and  Hereford  townships,  in  the  Mount 
Pleasant  iron  mines.  In  the  north-eastern  excavation,  belonging  to 
Isaac  Berthou,  the  ore  occurs  between  syenitic  rocks,  and  is  itself  a 
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mixture  of  rotten  syenite  and  magnetic  oxide.  It  is  worked  open  to 
the  air,  in  adrift  ten  or  twelve  feet  wide,  ranging  E.  of  N.  The  dip 
here  is  65°  and  a  little  S.  of  E.  This  mine,  in  the  coarse  of  seven 
weeks  of  active  operations,  has  yielded  seven  hundred  tons  of  rich 
ore.  The  quality  of  the  ore  is  however  variable.  A  few  hundred  yards 
more  to  the  S.  W.,  is  the  mine  owned  by  John  Landis ;  it  includes 
two  large  excavations,  one  of  them  twenty  feet  wide  and  sixty  or 
seventy  feet  long,  and  sixty  feet  deep,  pursuing  apparently  a  regular 
vein  or  bed  parallel  with  the  strata.  The  ore  removed  at  various 
times,  amounts  to  about  three  thousand  tons.  The  second  excavation, 
bears  a  little  N.  of  E.  from  the  above.  Two  other  excavations,  on 
property  belonging  to  Peter  Disher,  occur  about  two  hundred  yards 
W.  of  S.  from  these.  Here  the  bed  has  a  nearly  east  and  west  direc- 
tion, and  may  probably  be  the  same  which  contains  the  mines  just 
previously  spoken  of.  This  ore,  more  compact  than  that  of  the 
other  mines,  is  stated  to  have  made  a  rather  redshort  iron.  The 
excavations  are  on  a  less  scale  than  the  largest  one  on  Landis9  place. 
It  would  be  important  at  the  present  day  to  ascertain,  if  possible, 
the  causes  which  led  to  the  abandonment  of  the  magnetic  iron  ores 
of  the  region  under  review.  The  ore  which  supplied  the  old  Dur- 
ham furnace,  in  Bucks  county,  now  long  neglected,  is  said  to  hate 
made  an  iron  of  excellent  quality.  Should  it  appear  that  a  deficiency 
of  good  fuel,  not  the  want  of  ore,  was  the  difficulty,  we  may  hope 
to  see  these  localities  once  more  resorted  to,  now  that  anthracite  coal, 
so  easily  had  in  this  neighborhood,  proves  itself  so  admirably  adapted 
for  smelling  those  harder  ores  which  require  a  disproportioned  ex- 
penditure of  charcoal. 

Localities  of  Brown  Iron  Ore. 

Brown  or  hematitic  iron  ore,  in  various  forms,  is  often  met  with, 
in  connection  with  the  sandstone  and  limestone  embraced  in  the 
chain  of  the  South  mountains.  A  usual  place  for  the  ore  is  near  the 
junction  of  these  formations  with  the  underlying  primary.  Ore 
occurs  in  this  position,  near  the  border  of  the  limestone,  at  the  north** 
ern  foot  of  the  Lehigh  hills,  in  many  spots.  Several  excavations  have 
been  made  about  a  mile  in  a  direqt  line  from  South  Easton,  on  the 
premises  of  John  Bess.  One  of  these  was  by  a  shaft  about  three  hun- 
dred yards  from  his  house.  It  is  fifty-five  feet  deep,  the  first  ten  feet 
being  through  diluvium,  the  next  ten  feet  through  ore  and  ore  ground, 
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and  the  remainder  of  the  distance  through  clay.  Two  Other  holes, 
each  forty-two  feet  deep,  were  dug  about  three  hundred  yards  from 
the  above.  In  one  of  these,  the  covering  of  diluvium  was  fourteen 
feet  thick,  below  which  occurs  the  ore.  The  mining  was  done  by 
the  proprietors  of  the  South  Easton  furnace,  who  paid  an  ore  rent  to 
the  owner  of  thirty-seven  and  a  half  cents  per  ton.  The  geological 
situation  of  this  ore  is  probably  upon  the  sandstone,  F.  I.  An  unsuc- 
cessful excavation  was  made  near  the  top  of  the  hill,  where  gneiss 
and  syenite,  and  other  primary  rocks  were  struck.  About  three 
miles  westward  from  South  Easton,  a  mine  has  been  opened,  at  Jacob 
Woodring's,  in  a  hollow  between  two  spurs  of  the  primary  chain. 
It  was  not  wrought  at  the  time  of  our  examination.  The  shaft  here 
is  said  to  be  ninety  feet  deep,  passing  through  diluvium  and  clay  for 
fifty-five  feet,  before  any  ore  was  found.  The  ore  is  moderately  rich, 
but  contains  some  manganese.  The  limestone  shows  itself  on  the 
surface,  about  three  hundred  yards  north  of  the  ore.  Westward  of 
these  localities,  surface  signs  of  ore  are  abundant,  as  at  Ihrie's  and 
Brotzman's,  half  a  mile  south  of  the  Lehigh.  At  Brotzman's,  where 
some  manganese  is  associated  with  the  ore,  the  diggings  were  made 
probably  too  high  in  the  side  of  the  hill,  being  apparently  outside  of 
the  edge  of  the  limestone.  The  ore  here  is  rough  and  sandy,  and 
contains  compact  black  oxide  of  manganese  in  some  abundance.  A 
little  hill,  further  west,  on  the  same  farm,  lying  within  the  limestone, 
shows  a  much  better  ore  on  the  surface.  On  Richards'  farm,  in  the 
same  range  as  Brotzman's,  but  further  west,  surface  ore  is  quite 
abundant,  some  of  it  being  fibrous  hematite.  The  next  farm  west- 
ward, presents  the  same  indications.  At  the  period  of  our  exploration, 
the  Lehigh  Crane  Iron  company,  whose  works  are  situated  on  the 
Lehigh,  three  miles  above  Allentown,  were  about  to  commence  some 
shafts  on  Richard's  farm.  They  have  since,  it  is  said,  purchased 
Ihrie's,  so  that  it  is  now  probable  that  the  ores  of  this  neighborhood 
will  be  well  investigated.  Above  Richards',  the  primary  formation 
approaching  the  river,  cuts  out  the  limestone,  and  consequently,  the 
ore.  But  the  limestone  again  showing  itself  higher  up  the  river,  a 
little  ore  has  been  dug  above  Bethlehem  bridge,  where,  however,  it  is 
probably  exhausted.  Pursuing  the  same  line  to  the  S.  W.,  we  find 
an  iron  mine,  (Swartz's,)  at  present  neglected,  about  three-fourths  of 
a  mile  S.  W.  of  Emaus.  At  this  spot  there  is  only  one  mine  hole, 
about  forty  feet  deep.  Smelted  alone,  this  ore  made  a  cold  short 
iron,  and  was  therefore  usually  mingled  with  other  ores,  principally 
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with  that  from  Breinig's  mine.  In  some  of  the  specimens  found 
here,  no  manganese  could  be  detected,  though  some  of  the  ore  has  a 
manganesian  aspect.  Its  geological  position  is  in  diluvium)  lying 
near  the  border  of  the  limestone. 

The  next  locality  of  importance,  is  the  old  iron  mine  belonging  to 
Oley  furnace,  nearly  two  miles  N.  W.  from  Fredensburg.  At  this 
spot  the  ore  was  dug  from  immediately  under  an  outcrop  of  the  sand- 
stone, F.  I.,  the  digging  running  parallel  with  it  for  more  than  a  hun- 
dred yards,  and  being  eighteen  or  twenty  feet  deep,  and  eight  or  ten 
feet  wide.  This  mine,  now  abandoned,  furnished  us  some  specimens 
from  the  side  wall  of  the  excavation;  these  are  argillaceous  and 
laminated,  and  of  a  purplish  red  color.  A  shaft  unites  the  main 
excavation  with  another  nearly  under  the  first,  having  about  the  same 
direction,  but  descending  more  perpendicularly.  This  latter  mine  is 
from  three  to  five  feet  wide ;  the  wall  is  of  primary  roc!:,  chiefly 
feldspathic  and  hornblendic  gneiss,  but  sometimes  entirely  micaceous, 
and  it  contains,  in  certain  places,  magnetic  and  micaceous  iron  ore. 
The  proprietors  of  Oley  furnace  propose  reopening  this  old  mine, 
having  nearly  completed  a  tunnel  now  six  hundred  feet  long,  intended 
to  reach  the  lower  excavation.  The  rocks  passed  through  in  the 
tunnel,  are  gneiss,  syenite,  hornblende,  and  micaceous  slates. 

On  Pine  creek,  in  Pike  township,  some  diggings  have  been  made 
for  ore,  about  half  a  mile  S.  E.  from  Lobach's  mill.  The  ore  Jias 
the  aspect  of  a  talcose  slate,  charged  with  the  oxide  of  iron;  it  has 
a  laminated  or  rather  a  fibrous  structure.  There  is  a  rather  large  exca- 
vation at  Boyerstown,  belonging  to  Daniel  Feglie.  At  the  time  it 
was  visited,  the  opening  was  filled  with  water.  The  rock  accompany- 
ing the  ore,  is  a  light  green  soft  variety  of  slate,  dipping  E.  The  ore 
itself  is  dull  black,  and  contains  many  crystals  of  iron  pyrites ;  it  is 
said  to  have  made  a  coldshort  iron,  and  to  contain  copper,  of  which, 
however,  no  trace  was  visible.  A  short  distance  W.  of  S.  from  the 
above,  occurs  another  mine,  belonging  to  John  Rhodder,  where  the  ore 
is  more  compact.  Both  these  localities  are  connected  probably  with 
the  middle  secondary  red  sandstone  formation. 

Middle   secondary  rocks,  immediately  bordering  the   South 

Mountains. 

It  remains  for  us,  before  quitting  the  geology  of  die  South  Moun- 
tain chain,  to  introduce  here  a  brief'  description  of  the  formations 
skirting  the  southern  base  of  these  hills.    At  Monroe,  on  the  Dela- 
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ware,  a  small  creek  separates  the  primary  hills  on  the  north,  from 
the  red  sandstone  of  the  middle  secondary  series.  A  little  spur  of 
syenite,  running  from  N.  W.  to  S.  E.,  is  exposed  on  the  south  side  of 
the  stream,  where  it  breaks  off  abruptly.  Its  south-eastern  end  is 
overlapped  by  a  thick  bed  of  coarse  calcareous  conglomerate,  forming 
a  high  crest  nearly  at  right  angles  to  the  direction  of  the  syenitic  hill. 
This  calcareous  conglomerate  is  a  very  heterogeneous  rock,  consisting 
of  pebbles  of  every  size,  some  several  inches  in  diameter,  and  derived 
promiscuously  from  all  the  older  adjacent  rocks,  both  primary  and 
secondary.  The  cement  uniting  these  pebbles  is  the  substance  of  the 
neighboring  red  shale,  impregnated  with  more  or  less  carbonate  of 
lime.  A  large,  and  in  many  cases  a  predominant  proportion  of  the 
pebbles,  belong  to  the  contiguous  limestone,  F.  II. 

This  conglomerate,  identical  with  the  Potomac  marble  of  Maryland 
and  Virginia,  both  in  its  features  and  geological  relations,  is  here  the 
uppermost  stratum  of  the  great  middle  secondary  red  shale  and  sand- 
stone formation,  which  occupies  so  large  a  part  of  Bucks  and  Mont- 
gomery counties.  Conforming  to  the  prevailing  N.  or  N.  W.  dip  of 
that  great  series,  its  strata  decline  at  a  gentle  angle  towards  the  foot 
of  the  primary  hills,  abutting  unconformably  against  the  steeply  up- 
tilted  strata  north  of  them.  At  the  south-east  end  of  the  above 
mentioned  primary  spur,  we  behold  some  patches  of  the  ancient  blue 
limestone  yet  adhering,  the  strata  being  much  contorted,  as  if  from 
the  sudden  rising  of  the  syenite.  Below  the  calcareous  conglomerate, 
lies  a  very  hard  red  siliceous  sandstone,  sometimes  coarse,  and  con- 
taining pebbles,  but  sometimes  very  uniformly  grained.  Beneath  this 
again  occur  fine  grained  red  sandstone  and  shales.  The  calcareous 
conglomerate  soon  disappears  going  westward;  no  trace  of  it  appear- 
ing on  the  old  Philadelphia  road,  two  miles  from  the  Delaware.  The 
next  development  of  the  calcareous  conglomerate  is  west  of  Burson- 
ton,  where  it  forms  a  small  belt  running  E.  and  W.  across  Durham 
creek.  It  shows  itself  again  a  little  S.  E.  of  Opp's  tavern,  in  a  low 
exposure  east  of  the  road.  Passing  Opp's  tavern,  towards  Hellerstown, 
we  meet  hills  covered  with  earth  and  loose  pieces  of  the  white  sand- 
stone, F.  I.  South  of  Seitz's  limestone  quarry,  commences  a  chain 
of  hills  covered  with  diluvium  and  fragments  of  sandstone,  on  the  top 
of  one  of  which,  that  nearest  the  Hellerstown  road,  we  find  the  con- 
glomerate, which  again  occurs  on  the  road  leading  S.  W.  to  Coopers- 
burg.  A  block  of  it  was  also  noticed  near  the  junction  of  the  same 
road*  and  that  leading  to  Allentown.    The  hill  immediately  south  of 
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the  Hosacock  creek,  on  the  road  from  Shimersville  to  the  corner  of 
Upper  Milford,  consists  of  the  conglomerate,  which  is  here  rather  an 
incoherent  rock,  composed  principally  of  primary  pebbles. 

The  only  remaining  patches  of  conglomerate  within  the  district,  are 
in  the  southern  part  of  Berks.  A  small  exposure  of  it  occurs  on  the 
Manatawny  creek,  below  Rhoad's  mill.  Its  beds  here  dip  at  an  angle 
of  about  10°.  It  next  appears  on  the  south  side  of  Limekiln  creek, 
Exeter  township.  The  last  and  longest  belt  commences  near  the 
Perkiomen  turnpike,  and  runs  to  the  Schuylkill,  rounding  the  southern 
point  of  the  Neversink  mountain,  and  crossing  the  Schuylkill,  to  ter- 
minate about  two  miles  below  the  borough  of  Reading. 


CHAPTER    II. 

Geology  of  a  portion  of  the  country  lying  N.  W>  of  the  Allegheny 
mountain,  embracing  part  of  Centre,  moat  of  Clearfield  and 
Cambria,  nearly  the  whole  of  Somerset,  and  parts  of  Indiana, 
Westmoreland  and  Fayette  counties* 

Beginning  our  description  of  the  country,  immediately  N.  W.  of 
the  Allegheny  mountain,  on  the  waters  of  Beech  creek,  in  Centre 
county,  where  the  operations  of  the  previous  year  ended,  we  shall  pur- 
sue the  order  heretofore  adopted  in  these  reports,  by  treating  of  the 
south-eastern  belts  and  basins  first,  and  tracing  the  formations  in  each 
of  these,  from  the  N,  E.  towards  the  S.  W,  The  region  now  before 
us,  like  its  extension  towards  the  N.  E.,  in  Lycoming  and  Tioga, 
described  somewhat  in  detail  in  my  last  annual  report,  consists  of 
a  series  of  long,  narrow  and  parallel  basins,  separated  by  intervening 
table-lands  and  ridges,  of  different  geological  formation  from  the 
basins.  All  the  strata  within  this  wide  tract  of  country,  belong  to 
only  the  five  uppermost  of  our  great  Appalachian  or  lower  secondary 
formations,  from  the  red  sandstone,  F.  IX.,  to  the  coal  measures,  F. 
XIIL,  inclusive.  The  whole  having  been  lifted  by  a  subterranean 
elevating  movement,  exerted  along  particular  lines,  the  uppermost 
strata  have  been  swept  away  by  the  accompanying  floods,  leaving  the 
surface  throughout  these  higher  tracts',  to  consist  of  those  formations 
which  immediately  underlie  the  coal,  especially  of  the  hard  sand- 
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stones  and  conglomerates,  composing  F.  X.  and  F.  XII.  The  val- 
leys between  the  ridges,  being  on  the  other  hand,  less  exposed  to  the 
denuding  violence  of  the  currents,  still  retain  the  easily  destructible 
uppermost  formation,  the  coal  measures,  which  the  other  districts 
have  lost. 

We  shall  enter,  in  the  first  place,  upon  a  detailed  account  of  the 
first  or  south-eastern  basin,  or  that  which  follows  the  western  side 
of  the  Allegheny  mountain,  through  Clinton,  Centre  and  Cambria. 
This  basin  was  described  in  my  last  report,  from  the  Loyalsock,  on 
the  N.  E.,  to  the  head  of  the  Tangascootac,  where  the  examinations 
of  1839  terminated.  Resuming  the  description  at  the  latter  point, 
where  the  waters  of  Beech  creek  interlock  with  those  of  Tangascoo- 
tac, we  find  the  coal  measures,  hitherto  forming  a  narrow  strip  along 
the  south  branch  of  the  Tangascootac,  gradually  widening  and  reced- 
ing from  the  mountain,  as  we  trace  them  towards  the  S.  W.  The 
main  stream  of  Beech  creek,  flowing  close  to  the  north-west  foot 
of  the  mountain,  we  meet  with  none  of  the  productive  coal  measures 
immediately  on  either  side,  its  hills  consisting  of  the  sandstones 
of  F.  XII.,  and  only  the  great  lower  bed  of  sandstone  of  the  coal 
series.  Between  these  two  unproductive  strata,  no  coal  nor  any  in- 
dications of  it  could  be  detected.  The  nearest  outcrop  of  a  coal 
seam,  is  one  which  occurs  a  little  north  of  the  turnpike,  and  which 
is  about  four  miles  N.  W.  of  the  eastern  summit  of  the  mountain. 
This  coal  lies  between  sixty  and  seventy  feet  above  the  top  of  the 
silicious  conglomerate,  which  here  forms  F.  XII.  The  bed  is  4 
feet  4  inches  thick,  and  contains  a  thin  seam  of  slate.  The  coal, 
which  is  good,  has  been  mined  to  some  extent  It  may  be  traced 
over  a  considerable  range  of  country,  by  a  bench  or  little  terrace, 
which  marks  its  outcrop  near  the  summits  of  the  hills.  This  inden- 
tation, near  the  tops  of  the  hills,  rising  and  becoming  indistinct  at 
the  edge  of  the  coal  basin,  disappears  entirely ,  about  a  mile  and  a 
half  E.  N.  E.  of  Snowshoe.  Three  quarters  of  a  mile  N.  of  the 
spot  where  the  coal  is  opened,  we  discern  the  smut,  which  marks 
the  outcrop  of  the  coal  at  "  Lucas's  Sugar  Camp,"  where  an  excava- 
tion, formerly  made,  has  now  caved  in,  hiding  the  thickness  of  the 
coal.  The  report  throughout  the  neighborhood  is,  that  the  bed  here 
is  9  feet  thick,  and  contains  a  band  of  clay  three  inches  thick. 

At  the  principal  mine,  which  is  on  the  turnpike,  the  coal  bed  is  6 
feet  thick,  including  a  layer  of  cannel  coal,  6  inches  thick,  which 
runs  through  the  middle.    The  roof  here,  is  also  of  slaty  cannel  coal, 
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the  body  of  the  seam  being,  however,  a  beautifully  brilliant  and  pure 
glance  coal.  It  has  a  very  sensible  dip,  inclining  at  an  angle  of 
several  degrees,  and  to  an  unusual  quarter,  the  N.  E.  and  N.  Coal 
in  considerable  quantity  is  transported  from  this  mine  to  the  country 
E.  of  the  Allegheny  mountain,  during  the  winter  months. 

Overlying  the  seam  just  described,  we  find,  where  the  hills  are 
high  enough,  another  bench  or  indentation,  marking  a  coal  seam, 
between  twenty  and  thirty  feet  above  the  former.  This  coal  appears 
to  be  thin  and  unpromising.  Iron  ore,  though  in  small  quantity, 
occurs  in  a  bed  of  brown  shale  beneath  the  first  or  lower  coal  seam. 

In  the  country  extending  many  miles  N.  E.  from  Snowshoe,  we  find  a 
range  of  "  High  lands"  along  the  heads  of  the  north-western  branches 
of  Beech  creek,  where  the  rocks  next  beneath  the  coal  measures 
occupy  the  entire  surface.  These  owe  their  elevation  to  the  first  an* 
ticlinal  axis  west  of  the  Allegheny  mountain.  Like  the  rest  of  the 
high  belts,  between  the  coal  basins,  the  surface  of  this  region  is 
rugged  and  stony,  and  ill  adapted  to  tillage,  while  it  is  wholly  worth- 
less in  mineral  productions.  The  iron  ore,  appertaining  to  the  red 
shale,  F.  XL,  may  be  met  with  in  its  usual  position,  just  below  the 
sandstone  of  F.  XII. ,  but  in  a  country  so  wild  and  destitute  of  coal, 
possesses  little  value.  Indications  of  this  ore  appear  in  springs,  de- 
positing much  bog  ore  in  a  more  accessible  region  lying  south  of  the 
turnpike.  These  occur  between  the  two  branches  of  the  .Moshan- 
non,  on  the  line  separating  the  lands  of  Jacob  Gratz,  Esq.,  from 
those  of  the  Portland  Lumber  Company,  and  again  about  a  mile  up 
the  Big  Moshannon,  south  of  the  point  where  the  "  Indian  Path" 
crosses  it. 

In  this  neighborhood,  the  first  coal  which  shows  itself  as  we  pass 
westward  from  the  ridge  of  the  Allegheny,  occurs  in  the  hills  along 
the  Indian  path,  near  the  mouth  of  the  Little  Moshannon.  Two 
benches,  marking  two  different  coal  seams,  were  traced  along  these 
hills.  Descending  to  the  Little  Moshannon,  we  meet  the  "Brown 
Rock,"  or  the  sandstone  below  the  lowest  coal  seam,  finely  exposed 
in  the  steep  bill  slopes,  and  just  beneath  this,  the  coarser  beds  of  F. 
XII.  The  strata  here  dip  4°  to  the  N.  E.  Indications  of  two  good 
coal  beds  were  met  with,  where  the  "  Indian  path"  diverges  from  the 
Karthaus  road. 

From  a  little  above  the  mouth  of  the  Little  Moshannon,  nearly  to 
Philipsburg,  no  coal  was  discovered  along  the  S.  E.  side  of  the  main 
or  Big  Moshannon.    But  at  Philipsburg  and  southward,  up  Cold 
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stream,  coal  occurs  abundantly  to  within  a  mile  and  a  half  of  the 
eastern  crest  of  the  mountain.  Six  miles  N.  E.  of  Philipsburg, 
there  are  indications  of  the  ore  of  the  red  shale,  F.  XL,  on  the  turn- 
pike near  the  Moshannon.  It  lies  under  the  coarse  sandstone  F.  XIL 
which  here  constitutes  the  principal  part  of  the  hills.  This  ore  is 
deserving  of  further  investigation.  Below  this,  on  the  creek,  springs 
depositing  bog  ore,  are  frequent  The  red  shale,  F.  XI.,  forms  the 
bottom  of  the  valley  of  the  Little  Moshannon,  near  its  mouth. 

Philipsburg. 

The  principal  mines  now  wrought  in  the  valuable  mineral  district 
around  Philipsburg,  are  on  the  north  side  of  the  Moshannon,  opposite 
the  village.  The  following  section,  compiled  from  measurements 
obtained  at  this  spot,  will  show  the  number  and  relative  position  of 
the  several  beds: 

Section,  Descending. 

Upper  strata  of  moderate  thickness,  not  determined. 

Coal, 

Fire  clay, 

Calcareous  slate, 

Bright  blue  compact  shale,  (indurated  clay,) 

Ferruginous  shale, 

Blue  limestone,  ferruginous, 

Sandstone  and  slate, 

Coal,  of  excellent  quality, 

Fire  clay, 

Ferruginous  limestone,  passing  into  iron  ore, 

Sandstone, 

Coal,  in  the  bed  of  the  creek, 

The  middle  coal  seam,  represented  in  the  above  section,  the  only 
one  now  wrought,  is  mined  to  a  considerable  extent.  It  is  four  feet 
four  inches  thick,  is  of  sound  texture,  and  excellent  quality  through- 
out, and  will  afford  solid  blocks  of  coal  the  whole  thickness  of  the 
bed,  and  as  mush  as  eight  feet  in  length.  The  upper  coal  bed  of 
the  section  is  stated  to  have  been  opened  formerly,  and  found  four 
feet  thick.  From  the  low  position  of  these  beds,  they  must  range 
through  a  wide  extent  of  country.  A  shaft,  sunk  by  us  two  miles 
west  of  the  above  locality,  brought  to  light  a  bed  of  coal,  which  is 
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either  the  uppermost  of  the  section  or  a  still  higher  seam.    The 
strata  passed  through,  will  be  seen  from  the  following  section: 

Olive  shale,  10  feet 

Coal,  4    " 

Fire  clay,  gritty,  "2    " 

Decomposed,  ferruginous,  calcareous  sandstone,  '3   **  15  inches. 
Nodular  limestone,  in  shale. 

Throughout  the  country  immediately  north  of  Philipsburg,  a  brown 
iron  ore  is  found,  loose  in  the  fields ;  it  is  possibly  derived  from  the 
ferruginous  stratum  mentioned  in  the  section.  The  appearances  at 
several  localities  are  such  as  should  induce  a  more  thorough  exami- 
nation by  the  proprietors.  One  spot  is  at  Hunk's,  on  the  turnpike, 
three  miles  N~  W.  of  Philipsbuig,  and  another  two  miles  north  of 
the  village.  Examinations  were  once  made  at  the  latter  place  for 
hematitic  ore,  with  the  anticipation  that  it  would  prove  like  that  of 
the  limestone  valleys  east  of  the  mountain ;  but  the  operations  were 
abandoned.  A  third  locality  is  on  Geerharf  s  farm,  near  the  creek, 
a.  mile  and  a  half  S.  W.  of  Philipsburg.  Here  loose  pieces  of  lime- 
stone occur,  associated  with  the  ore.  It  is  probable  that  all  these 
^exposures  belong  to  the  same  part  of  the  formation. 

Coal  occurs  in  abundance  on  the  farm  of  John  Goss,  about  five 
miles  W.  S.  W.  from  Philipsburg,  and  six  miles  N.  W.  of  the  sum- 
mit of  the  mountain.  This  is  on  the  N.  W.  side  of  the  Moshannon, 
and  a  mile  and  a  half  S.  E.  of  a  high  ridge,  supposed  to  contain  the 
first  anticlinal  axis,  here  much  flattened,  N.  W.  of  the  mountain.— 
The  following  section  exhibits  the  position  of  the  coal  at  this  place; 

Section  descending.  , 

<Coarse  brown  sandstone,  thinly  bedded. 

Black  slate— roof  of  the  coal. 

Coal,  too  near  the  surface  to  be  worked, 

Undetermined  strata, 

Coal, 

Undetermined  strata, 

Coal,  separated  into  two  beds,  by  a  seam  of  in- 
terposed slate,  S  inches  thick,  2  feet  from  the 
bottom, 

Limestone,  thickness  not  ascertained. 

Kidney  ore,  quantity  unknown. 
GEO.  rep. — 4. 
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The  lowest  coal  seam  being  separated  into  two  beds,  only  the 
uppermost,  which  is  6  feet  thick,  is  worked.  It  affords  an  excellent 
sound  coal,  free  from  sulphuf  and  slate.  This  seam  exhibits  that 
tendency  to  a  columnar  structure  which  is  so  common  a  feature  in 
the  coal  of  all  the  basins  immediately  contiguous  to  the  Allegheny 
mountain.  From  its  low  position,  in  reference  to  the  other  strata, 
it  ranges  over  a  considerable  extent  of  country,  though  all  attempts 
to  identify  it  have  hitherto  failed.  The  uppermost  coal  seam,  in  the 
section,  occurs  so  near  the  top  of  the  hill,  as  to  be  too  soft  and  dirty 
to  work ;  from  the  same  cause  it  does  not  spread  over  much  extent 
of  surface.  Coal  occurs  at  two  or  three  other  places  in  this  neigh- 
borhood, showing  a  thickness  of  about  4  feet ;  but,  whether  these 
localities  belong  all  of  them  to  one  seam  or  to  two,  could  not  be  as- 
certained. From  Philipsburg,  S.  W.,  the  centre  of  the  basin  coin- 
cides very  nearly  with  the  general  course  of  the  Moshannon  creek, 
the  strata  on  each  side,  dipping  gently  towards  the  stream.  The 
coal  beds,  along  the  S.  E.  side  of  the  basin,  here,  near  the  top  of  the 
mountain,  do  not  correspond  with  those  above  described.  They 
have  been  developed  in  the  dividing  ridge,  between  Coal  stream  and 
Trout  run,  called  "  coal  liill.**  The  lowest  bed,  at  this  place,  has 
its  outcrop  about  a  mile  and  a  half  N.  W.  of  the  summit.  It  was 
here  discovered  and  opened  by  us,  and  found  to  contain  5i  feet  of 
coal,  resting  on  more  than  6  feet  of  excellent  fire  clay.  The  fire 
clay  lies  within  6  or  8  feet  of  the  conglomeritic  rock,  F.  XII.,  the 
"  Brown  Rock"  being  here  absent.  About  fifty  feet  above  this  coal 
bed,  occurs  another,  9  feet  thick,  divided  into  two  seams,  by  10  inches 
of  interposed  slate,  two  feet  from  the  bottom.  The  upper  division, 
6  feet  thick,  alone  is,  worked.  This  coal  is  of  sounder  texture  than 
most  of  that  near  the  mountain,  admitting  of  being  mined  in  large 
square  blocks.  It  is  free  from  sulphuret  of  iron.  This  same  bed 
has  been  opened,  two  miles  nearer  to  Philipsburg;  it  and  the  lowest 
seam  have  been  estimated  to  occupy  as  much  as  four  square  miles 
of  surface,  in  the  country  between  Trout  run  and  Cold  stream.  The 
thick  upper  bed,  here  mentioned,  lies  at  a  level  250  feet  below  that 
of  the  summit  of  the  mountain,  at  "Emigh's  Gap,"  which  is  about 
four  miles  distant.  Should  the  proposed  railroad  over  the  mountain 
take  the  route  of  this  gap,  or  that  of  Logan's  Narrows,  fourteen 
miles  distant,  the  coal  here  spoken  of,  would  become  of  great  impor- 
tance. In  Coal  hill,  we  have  indications  in  the  benches  on  the  sur- 
face, of  at  least  three  other  coal  seams— the  smut  only  of  two  of 
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which  being  penetrated ;  one  proved  to  be  18  inches  thick,  and  the 
other  4  inches ;  no  attempt  was  made  to  open  the  uppermost  These 
benches,  or  indentations  on  the  sides  of  the  hills,  when  distinctly 
marked,  are  unerring  indications  of  the  presence  of  beds  of  coal. 
The  dip  is  abput  5°  N.  W. 

Examinations  were  made  in  this  vicinity,  in  search  of  the  iron  ore 
of  the  red  shale  F.  XL,  some  old  openings  giving  promise  that  the 
ore  might  here  be  found.  The  excavations,  commenced  by  ourselves, 
were  prosecuted  with  much  spirit  by  Mr.  Philips,  who  has  shewn 
great  zeal  in  developing  the  mineral  resources  of  the  rich  neighbor- 
hood before  us.  Ore  has  been  found  in  several  spots  accompanying 
the  white  and  red  clay,  or  decomposed  shale,  immediately  below  the 
grits  of  F.  XII. ,  but  the  coming  on  of  winter  has  prevented  the  pro- 
prietor from  determining  the  thickness  of  the  deposite  and  quality  of 
the  ore.  A  rather  thick  ierruginuous  bed  does  occur  here,  but  no 
specimens  have  yet  come  to  hand,  enabling  us  to  pronounce  upon  its 
value.  ^Should  this  ore  of  F.  XI.  prove  productive,  the  place  would 
unite  many  advantages  for  the  establishment  of  iron  works,  lying 
near  the  fertile  valleys  east  of  the  mountain,  and  possessing  an  abun- 
dant supply  of  coal,  excellent  fire  clay  and  sandstone,  a  sufficiency 
of  limestone  and  excellent  timber,  both  oak*and  pine,  and  an  ample 
water  power  on  Cold  stream.  The  country,  here  abounds  in  excellent 
white  pine  which  is  always  best  towards  the  heads  of  the  streams. 
Cold  stream  now  drives  a  large  saw  mill  and  a  forge.  During  the 
winter  months,  coal  in  considerable  amount  is  hauled  by  the  route  of 
Miller's  gap,  into  the  valleys  S.  E.  of  the  mountain,  where  it  is 
sold  at  the  rate  of  fifteen  cents  per  bushel. 

On  the  eastern  fork  of  the  west  branch  of  Mu^dy  run,  on  the  coun- 
ty line  dividing  Clearfield  from  Cambria,  there  occurs  a  large  deposite 
of  rich  bog  ore,  (see  analysis,)  covering  about  two  acres,  and  further 
down  the  run,  for  a  mile  and  a  half,  the  springs  in  many  places  pre- 
cipitate the  same  ore  in  the  form  of  a  red  ochre.  This  material  is 
probably  derived  from  the  red  shale,  F.  XL,  the  surface  on  the 
western  flank  of  the  mountain  sloping  rapidly  to  this  point.  A  sand- 
stone corresponding  in  character  to  F.  XII.,  shows  itself  in  the  steep 
slope  above  the  flats  of  the  stream;  it  is  probably  between  30  and 
35  feet  thick.  Four  other  benches  appear  higher  up,  t)ie  second  of 
these,  ascending,  is  watered  by  a  spring,  and  the  third  and  fourth 
exhibit  signs  of  coal  and  fire  clay.    It  is  said  that  springs  depositing 
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bog  ore  occur  in  many  places  along  the  summit  of  the  mountain,  in 
a  position  answering  to  that  of  F.  XI.,  and  in  some  places  in  sight  of 
the  furnaces  and  forges  in  the  valleys  below. 

*  Mount  Pleasant, 

In  this  neighborhood  we  meet  with  numerous  indications  of  coal 
and  limestone,  though  the  inhabitants  have  rarely  been  at  the  trouble 
to  develope  either.  Only  one  coal  bed,  2  feet  thick,  has  hitherto 
been  opened,  though  the  benches  in  the  hills,  and  the  smut  exposed 
in  the  fields,  imply  the  existence  of  three  other  seams. 

Along  Clearfield  creek,  near  Blain's  run  and  Turner's  run,  coal, 
fire  clay  and  limestone  are  abundant,  and  judging  from  the  evidences 
of  iron  ore,  enough  of  this  mineral  may  possibly  be  found  to  make 
this  a  valuable  locality.  A  little  up  Blain's  run,  there  is  a  bed  of 
good  coal,  5  feet  thick,  near  the  level  of  the  stream,  and  under  it 
fourteen  feet  of  fire  clay,  a  part  of  which. is  well  adapted  for  making 
stone  ware,  and  the  rest  fire  brick.  A  manufactory  of  the  latter, 
owned  by  Mr.  Campbell,  has  been  established  here,  which  yields 
sometimes  fifteen  hundred  bricks  per  day.  In  making  the  fire  bricks, 
the  clay  is  ground  dry  in  a  wooden  trough  by  a  heavy  stone  roller. 
The  bricks  are  sold  on  the  spot  for  $20  per  thousand,  while  some 
are  carried  in  rafts  down  the  creek  and  the  Susquehanna,  and  some 
hauled  east  of  the  mountain  and  elsewhere.  Different  varieties  of 
good  stone  ware  have  also  been  manufactured  to  some  extent,  other 
seams  of  coal  and  indications  of  iron  ore  occur  higher  up  in  the 
same  hill  above  the  coal  already  spoken  of. 

Further  down  Clearfield  creek,  a  little  above  Porter's  run,  Mr. 
Wright  owns  threa  beds  of  coal,  two  of  which  are  each  2  feet  thick, 
the  other  3  feet.  He  has  also  a  bed  of  limestone  4  feet  thick.  Good 
kidney  ore,  sometimes  in  one,  sometimes  in  three  bands,  maybe  traced 
along  the  edge  of  the  creek  for  several  miles.  The  nodules  are  occa- 
sionally very  large,  but  it  is  feared  the  quantity  is  insufficient  to  warrant 
mining.  In  this  neighborhood  other  beds  of  limestone  were  met  with. 

Between  Mt.  Pleasant  and  the  Portage  Railroad,  the  nature  of  the 
country  is  such  as  to  render  a  minute  exploration  extremely  difficult, 
so  generally  are  the  strata  concealed  at  their  outcrop  by  the  soil,  and 
so  few  have  been  the  developments  undertaken  by  the  inhabitants. 
The  prevailing  formation  is  that  of  the  coal  measures,  beds  of  coal 
and  limestone  being  occasionally  met  with,  but  no  seams  of  much 
importance  have  hitherto  been  discovered.     The  unpromising  nature 
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of  the  country  prevented  our  devoting  that  large  amount  of  time  to  it, 
without  which,  it  was  soon  ascertained,  nothing  effectual  could  be 
accomplished  towards  determining  its  mineral  resources. 

The  Second  or  West  Branch  Coal  basin. 

Describing  the  several  coal  fields  in  their  order  towards  the  N. 
W.,  the  next  which  claims  our  attention  is  the  second,  or  West  Branch 
basin.  Tracing  it  from  the  N.  E.,  to  the  S.  W.  as  a  continuous 
trough  of  coal  measures,  it  reaches  the  "river  Susquehanna  near  the 
mouth  of  Young  Woman's  creek,  which  it  crosses,  passing  after- 
wards Kettle  creek,  near  its  mouth.  But  in  this  part  of  the  country, 
immediately  north  of  the  river,  the  basin  is  very  shallow ;  only 
a  thin  remnant  of  the  coal  measures  capping  the  Very  highest 
hills.  West  of  the  mouth  of  Kettle  creek,  coal  was  once  opened, 
three  miles  from  the  river  up  Cook's  run,  where,  it  is  stated,  the 
coal  was  4  feet  2  inches  thick,  parted  in  the  middle  by  2  inches 
of  slate.  At  a  somewhat  lower  position  in  the  hill,  between  F. 
XII.  and  the  "brown  rock,"  a  bench  occurs  which  may  denote 
another  coal,  though  none  is  at  present  known  to  exist  here.  A  bed, 
corresponding  to  that  above  mentioned}  is  said  to  have  been  once 
opened  on  the  south  side  of  the  river,  opposite  the  mouth  of  Cook's 
run.  A  little  S.  E.  of  the  last  locality,  the  land  rises  by  the  cropping 
out  of  the  lower  formations  that  fold  gently  over  the  anticlinal  axis 
separating  the  first  and  second  basins.  At  the  mouth  of  the  Sinne- 
mahoning,  the  red  and  grey  flaggy  rocks  reach  a  height  of  fully  one 
hundred  and  fifty  feet  above  the  water,  but  only  emerge  above  the 
river  flats  at  the  mouth  of  Cook's  run.  The  hills  around  the  head  of 
Cook's  run  are  very  high,  but  consist  of  formations  which  forbid 
the  hope  of  finding  coal.  The  iron  ore  of  F.  XL,  may  perhaps 
underlie  the  conglomerate  on  the  hills,  though  the  probability  is 
slender  of  its  being  of  sufficient  thickness  to  be  profitable. 

From  a  point  several  miles  below  Karthause,  the  coal  measures  in 
the  river  hills  are  quite  productive,  embracing  several  bands  of  iron 
ore,  limestone,  and  some  excellent  coal  seams ;  and  near  Three  runs, 
we  have  besides,  promising  indications  of  the  ore  peculiar  to  the 
upper  beds  of  F.  XI.  The  coal  basin  deepening  gradually  as  we 
ascend  the  river,  the  large  upper  bed  at  Karthause  does  not  enter  the 
hills,  until  we  pass  above  the  neighborhood  of  Three  runs.  At  the 
latter  locality  occurs  a  bed  of  coal,  3  feet  2  inches  thick,  which  has 
been  opened,  associated  with  a  layer  of  limestone  and  one  of  fire 
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day.  Openings  were  once  made  into  a  coal  bed  and  band  of  iron  ore 
on  the  south  side  of  the  river,  at  a  point  high  up  in  the  hills ;  but  the 
success  of  the  exploration  is  unknown.  Tracing  the  coal  rocks  back 
from  the  river  for  two  or  three  miles  in  this  direction,  we  find  them 
gradually  rising  until  they  appear,  finally,  only  in  the  highest  knobs, 
beyond  which  they  are  succeeded  by  the  coarse  beds  of  F.  XII., 
expanded  over  the  elevated  tract  designated  "  Highlands"  on  the  State 
map. 

At  Karthause,  the  coarsersandstones  and  pebbly  rocks  of  the  upper 
part  of  F.  XII.  occupy  the  bed  of  the  Susquehanna.  The  strata 
here  dip  about  5°  towards  the  N.  W.,  and  preclnde  therefore  any 
hope  of  finding  the  iron  ore  associated  with  the  upper  layers  of  F. 
XL  At  Three  runs,  lower  down  the  river,  the  gentle  rising  of  the 
strata  may  bring  this  part  of  the  series  into  view,  as  already  men- 
tioned. The  ore  was  here  sought  for  just  previous  to  the  abandon- 
ment of  the  enterprise  at  Karthause.  A  still  more  suitable  spot  will 
be  on  the  S.  E.  side  of  the  river,  directly  opposite  the  Karthause  mines, 
on  a  small  run  divided  from  the  river  by  two  knolls.  Here  the  conglo- 
merate, F.  XII.,  forms  a  perpendicular  wall,  twenty-five  feet  high, 
the  stratum  dipping  at  an  angle  of  5°.  The  iron  ore  of  F.  XL 
should  be  searched  for  immediately  at  the  base  of  this  rock.  Mr. 
John  James,  the  chief  miner  of  the  Karthause  furnace,  when  it  was 
in  operation,  compiled  with  considerable  care,  a  general  section  of  the 
strata  from  the  water  level  to  the  summits  of  the  hills  near  the  furnace. 
This  we  shall  append  here,  with  a  few  trivial  additions  of  our  own : 

Section  of  the  Strata  at  Karthause. 

Summit  of  the  hill,  five  hundred  and  sixty-five  feet  above  the  river. 
Slaty  sandstone,  said  to  contain  a  coal  bed  2  feet 

thick,  79  feet 

Black  slate,  1 

Coal,  elevation  479  feet,  6 

Fire  clay,  of  inferior  quality,  2 

Brown  sandstone,  45 
Coal, 

Hard  fire  clay,  2 

Limestone,  siliceous,  3 

Shale,  with  poor  iron  ore,  1 

Brown  sandstone,  25 

Coal,  3 


6  inches. 
10      " 
6      " 


1  feet  6  inches* 

*7    " 

a  *« 

2      " 

11  " 

1  " 

21    " 

3    " 

0      " 

2    " 

6      " 

35    " 
1    " 

* 
6      " 

3    " 

STATE  GEOLOGIST,  55 

Slate, 

Grey  sandstone, 

€oal, 

Shale,  containing  about  26  inches  of  good  kidney 

formed  iron  ore,  elevation  345  feet, 
Coal, 

Brown  sandstone  and  slate, 
Coal,  including  3  inches  of  date  1  foot  from  the 

top, 
Fire  clay, 
Brown  sandstone, 
Coal, 

Fire  clay,  ferruginous, 
Shale,  containing  about  25  inches  of  good  iron  ore, 
-   called  the  "  red  ore"— elevation  268,  11    "9     " 

Shales  and  slates,  with  a  little  unimportant  iron 

ore,  22    " 

Coal,  1    " 

Sandstone,  the  4*  brown  rock." 
Thin  coal  seam, 
Conglomerate  and  coarse  sandstone  of  F.  XIL, 

down  to  die  river,  amounting  with  the  brown 

rock,  to  240    " 

There  are  in  all  ten  coal  seams  of  greater  or  less  sifee  in  this  part 
of  the  basin.  The  thick  bed  near  the  top  is  the  only  one  hitherto 
mined.  Lying  near  the  summits  of  the  hills,  it  does  not,  in  the 
immediate  vicinity  of  the  furnace,  occupy  more  than  about  forty-three 
acres,  though  it  enters  a  few  small  knobs  to  the  north  and  to  the  S. 
W.,  where  the  covering  strata  are  thin.  This  bed  is  altogether  6  feet 
thick,  but  this  includes  1  foot  of  inferior  coal,  near  the  top,  which  is 
not  mined;  the  remainder  of  the  seam  consists  of  very  excellent  coal, 
adapted  to  making  a  superior  coke.  Lower  down  in  the  measures, 
occur  two  important  beds  of  iron  ore.  One  of  these,  at  an  elevation 
of  three  hundred  and  forty-five  feet  above  the  river,  is  estimated  to 
contain  in  all  2  feet  of  good  blue  kidney  ore  in  1 1  feet  of  shale.  The 
other  stratum  lies  at  an  elevation  of  two  hundred  and  sixty-eight 
feet.  It  also  exhibits  about  2  feet  of  good  kidney  ore,  in  a  stratum 
of  shale  less  than  12  feet  thick.  This  band  is  locally  called  the  "  red 
ore,"  and  is  of  a  ^Afferent  variety  from  that  above  it?  they  are  both  of 
excellent  quality. 
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The  limestone  of  this  neighborhood,  is  for  the  most  part  inferior; 
only  one  bed  of  it,  3£  feet  thick,  occurs  in  the  series.  Besides  the 
thick  upper  coal,  there  are  three  others  of  a  size  suitable  for  mining, 
one  of  which,  3J  feet  thick,  and  the  two  others,  each  3  feet,  but  none* 
of  these  supply  as  pure  a  coal  as  the  main  seam* 

Nine  miles  above  this,  on  the  river,  the  "red  ore"  has  been  found, 
and  is  stated  to*  be  thicker  than  at  Karthause^  Three  miles  higher 
up,  there  occurs  a  bed  of  coal  near  the  summits  ef  the  highest  hils, 
which  measures  4  feet  4  inches,  in  thickness ;  this,  there  is  some  rea- 
son to  suppose,  is  part  of  the  main  Karthause  seam.  Between  the 
two  localities  mentioned,  appears  a  bed  of  limestone..  In  this  neigh- 
borhood the  sandstone  rocks  of  F.  XII.,  occupy  a  position  near  the 
flats  of  the  river.  The  coal  measures  spread  but  a  moderate  distance 
from  the  river  on  either  side,  the  underlying  conglomerate  of  F.  XII., 
rising  out  and  capping  the  hills  every  where  from  three  to  five  mile* 
off  from  the  river. 

Much  difficulty  was  experienced  in  the  district  around  the  town? 
of  Clearfield,  in  identifying  the  coal  seams  of  neighboring  localities, 
and  after  close  investigation,  aided  by  frequent  diggings,  the  stratifi- 
cation remains  quite  obscure.  We  are  in  doubt  to  what  causes  to* 
attribute  the  intricacies  of  the  region ;  whether  to  local  displacements* 
of  the  strata,  sudden  variations  in  their  thickness,  or  an  insufficient 
collection  of  facts.  Our  descriptions  will  therefore  be  necessarily 
restricted  to  a  mere  account  of  the  position,  and  economical  impor- 
tance of  the  leading  beds  at  several  localities,  leaving  for  a  future  day 
the  task  of  generalizing  our  results. 

The  largest  and  best  coal  seam,  in  this  division  of  the  basin,  is 
that  on  the  property  of  Mr.  Thomas  Reed,  near  the  bridge  over  the 
Susquehanna,  two  miles  from  Curwinsville.  It  lies  between  eighty 
and  ninety  feet  above  the  river,  dipping  at  a  considerable  angle  to  the 
N.  W.  The  coal  bed  is  here  3  feet  6  inches  thick.  We  have  been 
told,  that  one  hundred  thousand  bushels  of  this  coal  have  descended 
the  Susquehanna  to  Harrisburg.  It  forms  an  excellent  fuel,  as  it 
contains  but  little  sulphur.  Like  most  of  the  coal  beds  of  the 
south-eastern  bituminous  basins,  it  affects  a  species  of  columnar 
structure,  being  traversed  by  innumerable  vertical  fissures,  which 
render  it  somewhat  friable.  For  its  composition,  consult  the  chapter 
of  analyses. 

Attempts  have  been  made  to  trace  the  above  #oal  seam  iato  the 
neighboring  hills,  where  however,  no  bed  corresponding  to  it  in 
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thickness  and  quality  has  been  discovered.  Several  other  seams 
exist  in  the  accompanying  strata,  but  none  of  them  possess  economi- 
cal  value.  Underneath  the  coal  seam,  above  described,  is  a  bed  of 
limestone* 

On  the  north  side  of  the  river,  three  quarters  of  a  mile  above  the 
town  of  Clearfield,  occurs  a  stratum  of  fire  clay,  of  good  quality, 
and  8  feet  thick.  Its  position  is  a  few  feet  above  the  river  bank.— 
Oolitic  iron  ore,  seemingly  of  good  quality,  abounds  in  the  upper 
part  of  the  fire  clay,  2  feet  of  which  appears  to  contain  about  1  foot 
of  ore.  A  layer  of  similar  oolitic  ore,  supposed  to  be  the  fame,  ex- 
ists on  Clearfield  creek,  near  the  water  side,  at  the  point  of  ihe  long 
bend,  amounting  to  nearly  2  feet  of  ore  balls  in  close  contact.  It 
it  is  here  associated  with  fire  clay,  and  a  few  thin  bands  of  coal  and 
coal  slate,  containing  more  ore.  In  the  steep  hill  above  this  bed,  lie 
two  layers  of  limestone  /  the  lowest  of  these  is  a  pure  rock,  6  feet 
thick.  Several  beds  of  coal  are  also  known  to  exist  here ;  but,  as 
in  the  former  locality,  they  are  all  of  unimportant  thickness.  The 
proper  place  in  the  strata,  for  Reed's  coal,  is  above  the  thick  lime- 
stone, where  there  is  a  space  of  fifteen  feet'  of  materials  nbt  devel- 
oped. The  above  mentioned  bed  of  ore,  lying  adjacent  to  the  river, 
is  easily  accessible. 

At  the  town  of  Clearfield,  a  seam  of  good  coal  is  wrought  to  some 
extent.  It  lies  between  forty  and  fifty  feet  above  a  stratum  of  sand- 
stone that  occupies  the  bed  of  the  river.  It  measures  2  feet  10 
inches  in  thickness.  The  outcrop  of  another  bed  shows  itself  near 
the  top  of  the  hill,  a  mile  south  of  the  town ;  this  seam  has  no  where 
been  accurately  developed.  The  first  spoken  of,  is  conceived  to  be 
the  same  with  Owen's  bed,  two  miles  up  Clearfield  creek,  where  the 
coal  is  3  feet  thick,  and  of  excellent  quality.  Over  it  are  the  indica- 
tions of  three  other  seams.  It  has  been  mined  in  another  place, 
three  miles  up  the  creek,  where  its  thickness  however  only  amounts 
to  20  inches.  Though  several  other  coal  beds  occur  here,  this  lower 
one  is  the  thickest  thus  far  discovered. 

Besides  the  band  of  iron  ore  already  noticed,  several  varieties  of 
this  mineral  occur  along  Clearfield  creek.  A  rather  peculiar,  rough 
looking  ore,  in  large  masses,  some  of  them  more  than  one  hundred 
pounds  in  weight,  strew  the  surface  of  a  tract  of  land  belonging  to 
Perley,  Blake  and  Crane,  of  Boston,  lying  a  mile  south  of  the  old 
turnpike.  The  mineral  is  heavy,  but  evidently  not  very  rich  in  iron., 
For  its  composition,  consult  the  analyses.    A  somewhat  similar  ore, 
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possibly  a  part  of  the  same  bed,  is  to  be  seen,  on  the  east  side  of  the 
creek,  at  Beer's,  where,  though  the  surface  indications  are  encour- 
aging,  the  quantity  of  the  ore  has  not  been  proved.  A  peculiar  com- 
pact shale  or  indurated  slate  clay,  of  a  bright  blue  color,  accompanies 
these  ores,  and  is  likewise  found  in  association  with  another  variety, 
three  miles  up  Little  Clearfield  creek.  Here  the  shale,  which  is  12 
feet  thick,  is  less  blue ;  scattered  through  it,  are  small  balls  of  ore. 
Beneath  this  is  a  considerable  quantity  of  a  coarse  ore,  in  very  elon- 
gated, somewhat  cylindrical  masses,  like  bars  of  pig  metal ;  it  does 
not  appear  to  be  rich.  On  the  old  turnpike,  near  the  tenth  mile  stone 
west  of  Philipeburg,  appear  two  seams  of  good  kidney  ore,  requiring 
further  digging,  in  order  to  determine  their  value.  On  the  new  turn- 
pike, near  Roaring  run,  a  spring  issues  from  directly  beneath  loose 
masses  of  conglomerate,  and  deposites  the  red  oxide  of  iron  in  a 
large  bog.  This  spring  forms  a  stream  which  propels  Bloom's 
saw  mill.  It  was  impossible  to  decide  whether  the  conglomerate 
belongs  to  F.  XII.  or  not,  though  the  ore  spring  renders  it  probable, 
that  we  have  here  the  contact  of  that  formation  with  F.  XL,  indica- 
tions being  sufficient  to  justify  a  more  minute  examination  by  the 
owner,  for  the  hard  ore  at  the  top  of  the  red  shale. 

Between  Little  Clearfield  creek  and  Mount  Pleasant,  .the  whole 
country  consists  of  coal  measures,  none  of  the  lower  formations 
shewing  themselves  in  the  position  of  the  anticlinal  axis,  which  else- 
where separates  the  first  and  second  basins.  The  chief  feature,  in- 
dicating the  existence  of  an  anticlinal  axis  between  Philipsburg  and 
Clearfield,  is  a  high  dividing  ridge,  where,  however,  none  of  the 
lower  rocks  make  their  appearance.  The  obscurity  in  the  outcrop 
of  the  strata  along  Little  Clearfield  creek,  prevented  our  ascertaining 
clearly  the  stratification  in  that  neighborhood,  to  determine  which* 
would  have  required  more  time  man  we  were  possessed  of.  This 
valley  shows  several  good  beds  of  limestone,  and  some  coal.  At 
Mr.  Wright's,  above  Porter's  run,  there  are  three  coal  seams,  two  of 
which  measure  each  2  feet,  and  the  other  three  feet  thick.  There  is 
besides,  a  bed  of  limestone,  4  feet  thick;  one,  in  some  places  three 
layers  of  good  kidney  ore,  lying  in  shale,  can  be  traced  along  the 
banks  of  the  creek  for  several  miles ;  the  lumps  are  occasionally 
very  large,  but  the  whole  quantity  hardly  sufficient  to  pay  for  mining. 

The  country  occupying  the  prolongation  of  this  basin,  from  Cur- 
winsville  to  the  Conemaugh,  was  not  explored  by  us,  its  exami- 
nation being,  unavoidably  postponed  to  another  season. 
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The  Third  or  Bennett's  branch  basin. 

Between  the  north-western  margin  of  the  Karthause  basin,  and  a 
third  and  parallel  trough  of  coal  measures  on  Bennett's  branch,  we 
pass  a  wide  tract  of  elevated  barren  country,  consisting  of  the  coarse 
rocks  of  F.'XIL,  which  are  here  lifted  to  the  surface  .by  abroad  and 
flat  anticlinal  axis.  This  axis  of  elevation,  dividing  the  two  coal 
fields,  crosses  the  east  branch  of  Sinnemahoning  a  few  miles  above 
its  mouth;  then,  curving  gently  southward,  it  passes  the  Sinnema- 
honing at  the  mouth  of  the  Driftwood  branch,  to  range  in  a  W.  3. 
W.  direction,  through  the  high  land,  dividing  the  waters  of  Clear- 
field creek  from  those  of  Bennett's  branch.  The  belt  of  country 
immediately  alofcg  this  line,  presents  few  mineral  features  of  impor- 
tance. The  sandstone  and  conglomerate  rocks  of  F.  XII.  cap  the 
highest  hills.  Indications  of  iron  ore  occur  in  a  few  bog  ore  springs, 
visible  near  the  Sinnemahoning,  but  the  great  height,  and  steepness 
of  the  hills,  at  the  very  summits  of  which  it  must  lie,  would  render 
the  ore,  even  if  abundant,  difficult  of  access. 

The  synclinal  axis,  marking  the  middle  of  the  third  coal  basin, 
crosses  the  east  branch  of-  the  Sinnemahoning,  about  ten  miles  above 
its  mouth,  and  the  Driftwood  branch  at  the  same  distance  from  its 
outlet,  following  the  course  of  t the  stream.  On  the  west  side  of  the 
Driftwood  branch,  one  bed  of  coal  has  been  discovered  and  opened 
near  the  level  of  the  highest  lands.  A  body  of  productive  coal 
measures  may  possibly  exist  between  this  and  Bennett's  branch, 
though  fnom  the  obvious  shallowness  of  the  basin  here,  the  existence 
of  such  appears  improbable.  The  country  is  excessively  wild  and 
rugged.  The  apparent  extension  of  the  coal  measures  for  five  or  six 
miles  N.  W.  of  Bennett's  branch,  up  Hick's  run  and  Trout  run,  is 
a  matter  which  claims  some  attention  on  the  part  of  the  proprietors 
of  lands  in  this  quarter. 

At  Caledonia,  on  Bennett's  branch,  the  basin  becomes  productive, 
the  stratification  embracing  coal,  iron  ore  and  limestone.  This  place 
is  on  the  main  stream,  about  six  miles  above  the  mouth  of  Trout  run. 
The  hills  on  either  side  attain  an  elevation  of  about  five  hundred  and 
fifty  feet,  which  they  preserve  for  three  or  four  miles  back  from  the 
stream.  On  the  S.  E.  margin  of  the  basin,  the  rough  rocks  of  F. 
*  XII.  are  visible  on  the  Karthause  road,  four  miles  south  of  Bennett's 
branch,  dipping  gently  to  the  N.  W.,  and  this  dip  continues  to  the 
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north  side  of  the  stream,  the  strata  of  F.  X.,  two  miles  above  Trout 
run,  showing  an  inclination  of  nearly  5°  in  that  direction.  This 
northern  dip,  however,  must  soon  change,  for  on  Wolf  run,  between 
six  and  seven  miles  N.  W.  of  Bennett's  branch,  the  coarse  rocks  of 
F.  XII.  again  rise  in  the  contrary  direction,  and  cap  the  higher  hills 
that  bound  the  basin  on  the  N.  W. 

Although  F.  XII.  at  Caledonia,  (Warner's,)  lies  but  little  above  the 
flats  which  border  the  stream,  yet  four  miles  lower  down  the  valley, 
in  a  N.  E.  direction,  the  subjacent  rocks  ofF.  X.  appear  at  least  two 
hundred  feet  above  the  level  of  the  water.  This  is  due  chiefly  to 
the  gradual  ascent  of  the  basin  in  that  direction,  and  but  slightly  to 
the  fall  of  the  stream ;  hence  the  probability  of  finding  but  a  very 
limited  amount  of  coal  measures  still  further  to  the  N.  E.,  on  Trout 
run  and  Hick's  run.  In  the  grey  slaty  sandstones  of  F.  X.,  there 
occurs  a  bed  of  indifferent  sandy  limestone,  about  4  feet  thick.  This 
contains  many  fossil  shells  and  other  marine  remains,  including  those 
of  one  or  two  species  of  fishes.  Associated  with  this  limestone,  we 
find  many  little  yellowish  balls  of  excellent  iron  ore.  Between 
formations  X.  and  XII. ,  we  meet  with  indications  of  the  bed  of  iron 
ore,  everywhere  so  prevalent  in  F.  XL,  which,  as  a  separate  forma- 
tion, seems  itself  to  have  thinned  out.  Up  a  little  run,  to  be  seen  a 
mile  and  a  half  below  Caledonia,  we  find  a  deposite  of  the  soft  bog 
ore  derived,  as  usual,  from  springs  flowing  out  of  this  part  of  the 
strata.  We  discovered  a  fine  natural  exposure  of  the  bed  of  hard 
ore,  before  unknown,  about  a  mile  and  a  half  above  Caledonia,  on 
the  edge  of  Bennett's  branch.  At  the  latter  place,-  the  current  has 
cut  away  the  loose  rock  and  covering  soil,  leaving  the  ore  in  view 
under  the  overhanging  sandstone  of  F.  XII.,  the  bottom  of  which  is 
within  eight  feet  of  the  water.  Immediately  beneath  the  sandstone 
lies  1  foot  of  black  shale  and,  under  this,  3  feet  of  brown  shale 
containing  scattered  nodules  of  the  ore,  underlaid  by  a  solid  bed  of 
the  ore,  forming,  with  a  very  little  shale,  a  bed  between  3  and  4  feet 
thick.  This  overlies  a  band  of  fire  clay.  .  This  ore  somewhat  re- 
sembles that  found  at  Astonville,  and  described  in  my  fourth  annual 
report  A  recent  slide  of  earth  and  loose  rock,  somewhat  concealing 
the  layer,  prevented  our  ascertaining  its  thickness  with  perfect  pre- 
cision. This  promising  exposure  is  on  a  tract  of  land  stated  to 
belong  to  a  lumber  company  of  Portland. 

Formation  XII.,  the  exact  thickness  of  which  was  not  satisfactorily 
determined,  varies. from  a  moderately  coarse  sandstone  to  a  rough 
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quartzoze  conglomerate  in  which  the  pebbles  are  occasionally  larger 
than  a  turkey's  egg.  Large  masses  lie  loosely  scattered  in  great 
abundance.  They  present  blocks  of  all  sizes  and  every  degree  of 
relative  fineness  of  texture,  and  admit  of  being  easily  split  into  frag- 
ments adapted  to  almost  any  building  purpose.  The  whole  stratum 
is  probably  about  100  feet  thick,  its  lower  edge,  at  Warner's,  occur- 
ing  about  forty  feet  above  the  level  of  the  stream.  Above  the  top  of 
F.  XII.,  the  strata,  which  should  contain  coal,  offer  no  exposures 
throughout  a  thickness  of  many  feet.  Near  the  head  of  a  small 
stream,  four  miles  below  Caledonia,  the  upper  edge  of  the  sandstone 
is  caught,  lying  about  three  hundred  feet  above  the  flats ;  and  very 
near  this  is  a  bed  of  compact  yellowish  shale,  4  feet  thick,  some- 
what resembling  externally,  a  lhnestone.  In  no  other  place  was 
this  bed,  or  any  other,  visible  near  the  top  of  F.  XII.  The  "brown 
rock,"  so  usually  met  with  in  this  position,  was  not  recognized.  The 
first  stratum  met  with  in  the  ascending  order,  was  a  dark  blue  shale, 
which  occurs  about  forty  feet  above  F.  XII.  We  had  some  reason 
to  suppose  that  the  interval  contains  a  bed  of  coal.  From  the  level 
of  this  shale  upward,  a  tolerably  minute  section  of  the  strata  was 
procured  by  the  aid  of  the  pick  and  shovel,  and  the  results  contrasted 
with  observations  made  in  adjacent  ravines  and  gorges.  Some  of 
the  beds,  thus  developed,  were  found  exposed  on  Warner's  run,  and 
other  thin  layers  detected  on  Mead's  run,  lying  a  mile  to  the  east. 
From  these  various  data,  the  following  somewhat  detailed  section  of 
the  rocks  has  been  compiled.  The  more  complete  portion  of  the 
section  terminates  at  the  great  bed  of  sandstone,  100  feet  thick;  but 
we  have  introduced  several  of  the  overlying  beds  in  the  order  in 
which  they  were  observed,  ascending  the  highlands  north  of  the 
sources  of  the  above  streams. 

Section  of  the  coal  measures  on  Bermefs  branch  near  Warner's: 

White  sandstone,  coarse,  approaching  a  con- 
glomerate, 50  feet. 

Coal,  indicated  by  a  bench, 

Yellowish  sandstone;   there  is  a  limestone 

either  above  or  below  this  bed,  40  ?  " 

Brown  shale,  thickness  unknown, 
>    Coal,  opened  at  Brockaway's,  on  the  turnpike,     2     "      6  inches. 

Fire  clay,  6     " 

Sandstone,  grey,  slaty,  with  some  interstrati- 

fied  shale,       ■  100    " 


■     * 


aa 


REPORT  OF  THE 


"      6  inches. 


<c 


Black  and  dark  shales,  containing  kidney  ore,   20  feet 
Coal;  the  upper  6  inches  cannel  coal,  3     " 

Fire  clay,  dark  colored,  1 

Fire  clay,  blue,  of  good  quality,  the  upper 

part  containing  many  balls  of  iron  ore,  8 

Ore  stratum,  with  fire  clay,  3  feet  6  inches, 
comprising  oolitic  iron  ore,  3 

Blue  fire  clay,  12 

Oolitic  iron  ore,  6 

Blue  fire  clay,  6 

Oolitic  iron  ore,  3 

Blue  fire  clay,  12 

Compact  shale,  blue  and  yellow,  resembling 
externally,  a  limestone,  its  upper  part  con- 
taining oolitic  iron  ore,  8 
Olive  shale,  containing  shelly  ore,  8 
Blue  sandstone,  1 
Shale,  with  iron  ore ;  lower  part  of  the  stratum 

sandstone ;  the  ore  is  abundant,  45 

Olive  shale,  15 

Coal,  1     "       6 

Blue  slaty  sandstone,  5     " 

Limestone  stratum  with  fire  clay,  6  feet  thick,  comprising: 


u 


t« 


Ci 


it 


«( 


It 


Limestone, 

10  inches. 

Fire  clay, 

12      " 

Limestone, 

3  feet. 

Fire  clay, 

1 

<i 

Dark  colored  shale,  the  lower  4  feet,  embra- 

cing ore, 

10 

M 

Olive  shale, 

2 

tt 

Coal, — inferior,  being  slaty  cannel  coal, 

1     - 

"       6      " 

Black  shale, 

3 

it 

Coal,  of  good  quality, 

6     ' 

\t 

Black  shale, 

2     « 

14 

Sandstone, 

10     ' 

a 

Black  shale, 

4     ' 

>t 

Sandstone  and  olive  shale,  with  kidney  ore, 

30     ' 

it 

Limestone, 

4     « 

t 

Sandstone,                              - 

10     « 

t 

Dark  bluish  shale, 

8     « 

< 
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Oi  several  of  the  adjoining  runs,  the  iron  ore  has  been  dislodged 
from  its  shale  in  great  abundance,  and  the  indications  are  such  that 
we  believe  it  might  be  profitably  mined  in  several  drifts  on  the  same 
stream.  On  the  Clearfield  road,  one  mile  from  Caledonia,  there  i» 
an  exposure  of  iron  ore  on  the  road  side,  but  the  exact  place  in  the 
series,  occupied  by  this  section,  has  not  yet  been  ascertained.  It  has 
been  thought  to  be  the  same  band  as  the  "  red  ore"  of  Karthause. 
Its  position  is  not  far  above  the  upper  edges  of  the  conglomerate,  F« 
XII.  It  consists  of  balls  of  heavy  ore,  embedded  in  shale,  one 
fourth  of  the  lower  3i  feet  of  which  consists  of  the  ore.  The  exca- 
vation, made  to  expose  it,  evidently  did  not  bring  the  whole  of  it  to 
light 

The  five  feet  bed  of  coal  was  discovered  and  opened  by  us  where 
the  above  section  was  made,  but  we  afterwards  ascertained  that  it  had 
been  uncovered  on  other  streams.  This  seam,  consisting  of  sound 
coal  without  any  slate,  measures  in  one  place  5  feet  2  inches  in  thick- 
ness. The  lower  limestone  is  blue,  but  it  is  not  compact  or  close 
grained.  The  upper  limestone,  probably  the  best  of  the  two,  is  less 
blue,  and  of  a  finer  texture.  The  blue  and  yellow  compact  shale, 
somewhat  resembling  a  limestone,  is  a  singular  layer ;  it  is  often 
variegated,  resembling  occasionally  a  breccia,  and  is  susceptible  of  a 
good  polish.  Iron  ore  occurs  abundantly  in  the  shales  above  the 
second  limestone,  but  in  consequence  of  the  difficulty  we  encounter- 
ed in  opening  these  beds  and  ascertaining  the  exact  quantity  of  ore, 
we  cannot  venture  to  say  more  than  that  the  indications  are  very 
promising.  The  quantity  of  the  oolitic  ore  is  considerable.  The 
fire  clay  on  Mead's  run  is  a  rather  heavy  bed,  and  resembles  pre- 
cisely that  worked  at  Farrandsville.  The  3  feet  bed  of  coal,  contain- 
ing in  its  upper  part  6  inches  of  cannel  coal,  supplies  a  fuel  much 
esteemed  by  the  blacksmiths ;  besides  occurring  at  this  locality,  it  is 
found  four  miles  north  of  Bennett's  branch,  at  a  spot,  a  mile  east  of 
the  turnpike.  In  the  upper  part  of  the  coal  measures,  we  met  with 
one  or  more  beds  of  fossiliferous  limestone. 

The  facilities  for  mining  the  iron  ore,  coal  and  limestone  in  this 
neighborhood,  are  certainly  considerable,  and  these  minerals  lie,  all 
of  them,  convenient  to  an  ample  water  power,  which  might  be  derived 
either  from  Bennett's  branch  or  Laurel  run,  affording  if  necessary,  a 
fall  of  fifty  feet,  and  water  enough  for  extensive  iron  works.  The 
iron  might  be  conveyed  to  market  by  the  Susquehanna,  on  rafts,  the 
timber  of  which  will  pay,  it  is  thought,  all  the  expenses  of  the  trans- 
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portaticra.  But  these  could  only  rim  during  the  spring,  and  occasion- 
ally in  the  summer,  in  times  of  freshet.  During  the  winter,  it  is 
said,  there  is  good  sledding  along  the  river  on  the  ice.  To  reach  a 
western  market,  it  would  he  requisite  to  haul  the  metal  about  twenty 
miles,  upon  a  pretty  good  road,  to  the  Clarion  river,  whence  it  could 
be  sent  in  rafts  and  arks  from  Ridgeway  to  Pittsburg.  The  neigh* 
boring  country  is  capable  of  maintaining  ultimately  a  considerable 
population. 

The  basin,  of  which  we  have  here  been  treating,  extends  to  the  S. 
W.  up  Bennett's  branch.  It  was  found  to  be  rich  in  coal  and  lime- 
stone for  ten  or  twelve  miles  above  Caledonia*  Butvthe  natural 
exposures  of  the  strata  near  the  sources  of  the  streams  are  very  £ews 
and  we  found  it  almost  impossible,  with  the  limited  time  we  had  at 
our  command,  to  procure  a  good  idea  of  the  stratification.  The  basin, 
both  on  the  N.  W.  and  S.  E.  sides,  is  bounded  by  high  barren  table 
lands,  in  belts  about  five  miles  wide,  capped  by  F.  XII.  The  ridge 
of  high  lands  on  the  N.  W.  is  called  Elk  mountain.  A  few  of  the 
knobs  on  the  flanks  of  these  broad  ridges  probably  contain  one  or 
more  of  the  lower  coal  seams.  The  intervening  valleys  of  denuda- 
tion are  fertile  and  sparsely  populated. 

Want  of  time  did  not  permit  us  to  complete  the  exploration  of  this 
third  basin  in  its  prolongation  south-westward.  Merging  in  that  di- 
rection into  the  general  basin  of  the  western  counties,  its  limits  and 
stratification  will  be  more  clearly  defined,  when  the  opportunities  of 
another  season  enable  us  to  unite  and  identify  the  minuter  features 
of  the  geology,  west  of  Chesnut  ridge  and  the  Elk  mountain.  Some- 
time was  spent  in  the  exploration  of  the  tract  along  the  Conemaugh, 
immediately  west  of  Chesnut  ridge,  presumed  to  be  a  portion  of  the 
present  coal  basin ;  but  the  results  of  this  examination  belong  more 
properly  to  a  description  of  the  great,  westernmost  basin  as  a  whole, 
for  which  we  are  not  yet  fully  prepared.  At  present,  therefore,  I 
shall  content  myself  with  a  brief  statement  of  a  few  particulars  con- 
cerning some  of  the  more  valuable  deposites  bordering  the  Cone- 
maugh. 

About  two  miles  east  of  Blairsville,  at  Christopher  Hill's,  on  the 
canal,  we  discovered  the  iron  ore  of  F.  XL  It  proved  to  be  about 
1  foot  6  inches  thick,  and  to  consist  of  irregular  balls  in  close  con- 
tact. The  indications  are,  that  the  mass  of  ore,  in  from  the  crop,  is 
more  solid.  The  limestone,  characteristic  of  F.  XL,  is  here  seen 
immediately  under  the  ore.     Only  about  two  feet  of  it  is  exposed. 
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It  contains  a  few  fossils.  The  ore  is  exposed  in-  several  places 
rending-  the  river  for  a  mile,  nor  does  it  disappear  as  we  descend  the 
liver  for  an  equal  distance.  It  is  indicated  by  a  distinct  terrace  or 
feench,  direetiy  over  which  we  behold  the  bottom  bed  of  F.  XII* 
This  iron  ore  of  the  red  shade  was  also  found  in  the  bank  of  the 
canal  and  river,  opposite  Jacob  Hill's,  three  quarters  of  a  mile  below 
•Christopher  Hill's.  A  nearly  solid  band  of  it,  18.  inches  thick,  is 
there  exposed.  It  is  a  compact  ore  of  rather  heterogeneous  struc- 
ture; consult  .the  analysis.  Directly  over  it  lies  a  layer  uf  reddish 
•shale,  3  feet  thiek,  containing  many  nodules  of  ore,  and  upon  this  a 
bed  of  flaggy  sandstone,  15  feet  in  thickness.  This  seems  to  be-all 
that  remains  here  of  the  usually  "massive  stratum  F.  XII.  Overlying 
the  sandstone,  at  a  small  interval,  is  a  bed  of  good  limestone  proved 
to  be  at  least  26  inches  thick.  Not  far  above  this,  occurs  a  coal  seam 
4  feet  in  thickness:  This  has  been  opened  at  Lytnangood's,  near 
the  foot  of  Ghesnut  ridge,  where  it  closely  adjoins  F.  XII.,  which  is 
there  in  the  form  of  a  massive  bed  of  coarse  sandstone.  About  fifty 
feet  above  the  upper  edge  of  this  formation,  we  find  a  large  bed  of 
coal,  varying  from  6  to  7  feet  in  thickness.  This  seam,  which  is 
here  in  high  repute,  rests  on  a  layer  of  excellent  fire  clay,  from  1  to 
2  feet  thick,  Underlying  which,  is  a  band  of  limestone  2  feet  thiek. 
Below  the  latter,  lies  3  feet  of  shale,  containing  iron  ore,  probably  to 
the  extent  of  one-half  of  the  whole  mass.  There  is  another  bed  of 
yery  good  limestone,  higher  up  in  the  hills,  said  to  be  between  3  and 
4  feet  thick.  A  little  above  the  large  coal  seam  occurs  the  lower 
edge  of  a  great  bed  of  sandstone,  which  has  here  a  thickness  .of 
nearly  100  feet. 

A  mile  east  of  Blairsviile,  the  strata  dip  gently  to  the  S.  E.,  beyond 
which  the  inclination  becomes  imperceptible,  and  at  Christopher 
Hill's  they  plainly  dip  to  the  N.  W.  The  removal,  or  denudation 
of  the  upper  strata  in  this  neighborhood,  has  been  just  sufficient  to 
render  the  ore  bed  in  F.  XL  accessible  over  a  considerable  space. 

The  Fourth  or  Toby9 8  Creek  basin. 

Five  miles  N.  W.  of  Bennett's  branch,  ranges  the  summit  of  the 
high  ridge,  designated  on  the  map  of  the  State  as  the  Elk  mountain. 
Its  elevation  above  the  stream  is  not  far  short  of  six  hundred  feet. 
The  sandstone  and  conglomerate  rocks,  constituting  F.  XII.,  here 
reach  the  surface  and  form  a  rough  and  stony  belt,  nearly  four  miles 
GEO.  rep.— 5. 
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wide.  The  me  of  the  strata  on  the  N.  W.  aid*  of  the  Bennett's 
branch  basin  k  tolerably  rapid.  About  half  way  across  the  broad 
anticlinal  elevation  of  Baoto's  or  Elk  inountain,  occurs  a  considerable 

'  exposure  of  red  soil,  derived  either  from  the  red  shale  and  iron  ore 
stratum  of  F.  XL,  or  from  the  upper  layen  of  F.  IX.,  which,  latter 

•  formation,  however;  it  can  hardly  be* 

Crossing  this  broad  ridge  to  the  N,  W.,  we  enter  the  coal  measures 
of  the  Toby's  creek  basin,  the  centre  of  which  lies  above  five  miles 
south  of  the  turnpike,  on  a  branch  of  Little  Toby  creek  known  as 
the  Brandy  Camp  creek.  The  eoal  measures  extend  from  the  turn- 
pike at  the  sources  of  Liffte  Toby  arid  Brandy  Camp  stream*,  to 
near  the  summit  of  Boon's  or  Elk  mountain  on  the  S.  E.  The 
conglomerate,  F.  XII.,  shows  itself  on  the  N.  W.  side  of  the  ridge, 
a  few  rods  from  the  turnpike,  at  a  point  about  a  mile  west  t>f  the 
Jefferson  county  line,  and  presents  a  bold  wall  of  rock  more,  man 
twenty  feet  high.  But  a  small  part  of  this  stratum  is  conglomeritic, 
the  chief  portion  being  a  coarse  yellowish  sandstone,  marked  with 
ferruginous  streaks.  At  the  upper  edge  of  the  stratum  is  a  layer  of 
compact,  while,  siliceous  sandstone.  The  stratum  ranges  north  from 
this  locality,  which  id  near  the  source  of  the  south  branch  of  the  Elk 
creek,  across  to  the  head  of  the  north  branch  of  the  same  stream, 
cropping  out  a  little  below  the  highest  summits.  The  engineers  who 
have  surveyed  this  neighborhood,  mention  this  rock  as  occuring  at 
their  summit,  between  the  sources  of  Elk  creek  and  West  creek, 
which  runs  into  the  Driftwood.  In  its  course  to  the  S.  W.  the  stra- 
tum twice  crosses  the  Clarion,  entering  the  tops  of  the  hills  at  the 
mouth  of  Little  Toby,  and  again  a  mile  and  a  half  above,  from  which 
line  it  spreads  back  four  miles  south-eastward*,  towards  the  Kersey 
setdement,  on  Brandy  Camp  creek,  near  the  summit.  On  the  Cla- 
rion river,  one  mile  below  the  mopth  of  Little  Toby  creek,  and  about 
twenty  rods  above  that  of  Bear  creek,  (Beaver  creek  on  the  map,)  there 
occurs  on  the  east  side  of  the  river  a  fine  deposite  of  bog  ore.  The  rocks 
of  F.  XII.  descending,  here  occupy  the  middle  third  of  the  hill,  and 
form  a  stratum  at  least  100  feet  in  thickness.  Five  or  six  springs,  in 
a  space  of  about  thirty  rods,  issue  along  the  lower  edge  of  this  rock, 
each  of  them  depositing  of  the  pulpy  red  oxide  of  iron  along  the 
slope  leading  down  to  the  river.  Probably  twenty  acres  are  covered 
with  the  deposite,  the  average  depth  of  which  may  be  given  at  seven 
feet.  The  coarse  conglomeritic  santfetdne  F.  XII.  is  not  exposed, 
but  the  more  flaggy  beds  of  V.  XV  show  themselves  at  the  base  of  the 
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hills,  where  the  contact  of  the  two  formations  is  cleady  marked  toy 
an  abrupt  change  of  slppe  at  the  level  of  the  springs.  .Huge  blocks 
or  masses  of  the  overlying  rock  have  detached  themselves  from  tjje 
body  of  the  stratum  ajong  the  face  of  the  hills.  Though  partly  eon- 
glomeritic,  the  largest  pebbles  rarely  exceed  }n  size  a  hazel  nut 
The  hiljs  rise  about  one  hundred  feet  higher  than  the  upper  edge  of  < 
the  conglomerate,  and  about  half  way  in  this  interval,  or  about, fifty 
feet  below  the  summit,  occurs  an  indentation .  oj.  be.nch  which  may 
possibly  imply  the  existence  of  %  seam  of  coal  here. 

.Several  sections  of  the  strata  in  different  parts  of  the  basin  were 
obtained,  some  of  them  embracing  an, almost  complete  .series  of  the 
rocks  and  included.minerals.  ,  In.  these j  researches  we  ascertained  the 
{existence  and  position  of  two  valuable  beds  of  Umestpne,  which  we 
jbeUeve  to  be  continuous  over  a  considerable  space  of  country, 
together  with  another  middle  band  found  to  he  destitute  of  fossils, 
.  and  the  continuity  of  which  we  consider  doubtful.    The  sections  are 
compiled  from  observations,  made  in  one  case  on  the  east  side  bf 
.Brandy  Gamp  creek,  about  five  miles  south  of  the1  turnpike;  in 
another  instance  at  a  point  nearly  opposite,  on  the  west  side  of  the 
same  stream ;  and  in  a  third  at  Kyler's  situated  near  the  head  of 
Little  Toby.     Some  of  the  results  included  in  the  sections  were  pro- 
cured near  the  head  of  Brandy  Camp  creek,  at  Mr.  Thompson's,  and 
on  Limestone  run,  which  enters  Little  Toby  four  miles  below  Jesse 
Kyler's.     A  large  deposite  of  red  bog  ore  occurs  adjacent  to  the  con- 
glomerate and  seems  to  be  connected  with  filtration  through  the  body 
either  of  this  rock  or  of  one  of  the  ferruginous  sandstones  above  it. 
Though  no  satisfactory  exposures  of  F.  XIL  were  here  seen  near  the 
level  of  the  ore,  the  stratum  was  detected  in  the  bed  of  the  stream, 
at  a  somewhat  lower  level,  one  mile  lower  down  the  Brandy  Camp, 
and  twenty  rods  beyond  was  seen  a  bed  of  limestone  in  the  edge  of  the 
creek  and  over  it  about  forty  feet  of  dark  colored  shale.     This  shale, 
in>athejr  localities,  was  discovered  to  abound  in  kidney  ore,  and  the 
doposite  in  question  might  by  some  be  referred  to  it,  but  I  more 
incline  to  attribute  it  to  the  sources  above^ referred  it.    The  deposite 
of  ore  occurs  oil  Mr.  Thompson's  land,  near  the  head  of  the  Brandy 
Camp.    It  covers  in  >  all  an  extent  of  perhaps  ten  acres,  and  was 
proved  to  be  in  one  place  seven  feet  deep,  though  its  average  depth  is 
believed  to  be  not  so  much.    The  upper  edge  of  F.  XIL  seem»  here 
to  be  below  the  level  of  the  stream;  but  twenty-five  feet  higher  up 
ebeds  of  shale,  containing  large ' masses  ef  rather, coarse  nodftUr 
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iron  ore,  and  at  an  elevation  of  about  seventy-five  feet  is  a  seam  of 
coal,  from  3  to  4  feet  thick,  the  upper  part  of  which  is  cannel  coal. 
About  twenty-five  feet  still  higher  in  the  series,  lies  a  bed  of  lime- 
stone characterized  by  small  univalve  fossil  shells.  Indications  of  a 
■till  higher  seam  of  coal  occur  in  the  channel  of  the  run  above  this 
limestone.  Directly  under  the  coal  below  the  limestone,  is  a  layer  of 
excellent  fire  clay.  The  land  here  is  owned  by  a  Boston  company, 
who  possess  some  good  tracts  of  ore  and  coal  land  in  this  region. 
The  position  of  these  beds  in  the  series  will  be  readily  seen  from  the 
lection  to  be  presently  given.  The  lower  limestone  near  the  con- 
glomerate was  met  with  again  between  five  and  six  miles  to  the  S.  S. 
E.  on  Limestone  run,  which  enters  Little  Toby  about  that  distance 
south  of  the  turnpike,  and  heads  three  miles  still  further  southward. 
The  rock  here  is  of  a  lighter  color,  but  it  contains  the  same  fossil 
shells  and  encrinites.  This  bed  was  found  by  one  of  our  party  6 
feet  thick  on  an  adjacent  run,  accompanied  by  a  trace  of  coal  directly 
beneath  it  supported  by  a  layer  of  fire  clay,  containing  balls  of  iron 
ore.  This  is  about  its  thickness  on  Limestone  run,  where  almost 
immediately  below  it,  lies  the  upper  edge  of  a  bed  of  sandstone  just 
visible,  with  many  embedded  impressions  of  fossil  plants.  This 
stratum  was  supposed  to  lie  not  far  above  the  conglomerate.  About 
fifteen  feet  over  the  limestone  is  a  shale  abounding  in  iron  ore,  the 
lumps  of  which  are  numerous  in  the  channel  of  the  run.  It  is  of 
various  qualities  but  promises  well  as  far  as  quantity  is  concerned. 

Signs  of  coal  occur  here  evidendy  dislodged  from  some  higher  level, 
but  the  outcrop  of  none  of  the  higher  strata  could  be  detected. 
The  hill  ought  to  contain,  we  conceive,  at  least  three  seams  of 
coal;  but  its  position,  it  should  be  observed,  is  on  the  southern 
margin  of  the  coal  measures.  The  soil  of  the  adjacent  country  is 
decidedly  good,  and  we  have  shown  that  the  region  is  far  from  defi- 
cient in  mineral  treasures.  The  day  must  come,  therefore,  when  it 
will  sustain  a  considerable* population.  The  hills  are  by  no  means 
high,  rarely  more  than  three  hundred  feet.  Pine  timber  is  abundant 
and  our  commoner  hard  woods  attain  a  very  large  size.  The  settlers 
at  present  are  very  thinly  scattered. 

In  collecting  the  results  of  the  following  sections,  our  practice  was 
to  open  die  outcrop  of  all  the  more  important  beds  sufficiently  to 
ascertain  their  exact  thickness  by  measurement.  While  obtaining 
materials  for  the  last,  we  were  much  assisted  by  Mr.  Jesse  Kyler, 
from  whom  we  derived  much  valuable  information. 
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Section  of  the  strata  near  Horton's,  E.  side, of  Brandy  Camp  creek* 

Olive  shale. 

Coal,  slaty,  2  feet  0  inches. 

Bluish  sandstone,  20    " 

Black  slate,  2 

Coal,  of  good  quality,  *  2    "    8 

Grey  sandstone,  15  to  20   ** 

Bluish  grey  sandstone,  10    " 

Interval  of  a  few  feet,  supposed  to  contain  a  limestone, 
Olive  shale,  more  than  5  feet. 

Dark  sandstone,         .  7    '* 

Coal,  the  slaty  cannel  coal  variety,  1    **    . 

Black  slate",  1    " 

Bluish  shale,  containing  ore,  8    " 

Greyish  sandstone,  more  than  20    " 

Interval  of  a  few  feet,  supposed  to  contain  a  limestone. 
Coal,  of  good  quality,  2  feet  6 

Fire  clay,'  6 

Bluish  shale,  abounding  in  kidney  iron  ore. 
Interval  of  about  30  feet,  supposed  to  contain  a 

limestone,  80    " 

* 

Sandstone,  more  than  2    " 

The  abundance  of  iron  ore  in  the  bluish  shale  near  the  bottom  of 
the  section,  and  a  comparison  of  the  several  beds  with  those  found 
on  Limestone  run  already  described,  lead  to  fhd  inference  that  the, 
interval  of  thirty  feet  immediately  below,  must  contain   me  lower 
limestone  of  the  section  following. 

Section  of  the  strata  in  the  hill  on  the  west  side  of  Brandy  Camp 

creek ,  opposite  Horton's. 

» 
Olive  shale. 

Coal,  of  good  quality,  2  feet 

Fire  clay,  good. 

Sandstone,  20  " 

Olive  shale,          '  6  " 

Coal,  cannel  coal,  1  "    6  inches. 

Black  slate,  12  " 

Sandy  shale,                                     ,          .  $  " 
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Black  slate,  1  *<**- 

Sandy  fire  clay,  3 
Compact  blue  limestone, 

Sandy  alive  ihale,  20 
Black  shale ;  here  ought  to  be  a  bed  of  coal,  which 

is  probably  thinned  out,  2 

Brae  shale,  2& 

Blue  limestone,  4 

Olive  shale,  ^ 

Black  slate,  2 

Coal,     -.  3   "    6  routes. 
The  bottom  of  this  section  are  the  lowest  exposed  beds  near  the 
level  of  the  creek. 

Section  of  the  strata  at  Kyler's,  me  mUe  south  of  the  turnpike,  head 

of  Little  Toby. 
Coal. 

Strata  undetermined,  2*>  feet. 

Brownish,  olive  shale. 

Sandstone,  6 

Coal. 

Stratum  undetermined,  10 

Olive  shale,  more  than  6 

Conglomeratic  sandstone,  dark  colored  and  some' 

what  calcareous,  3 

Blue  sandy  shale*  18 

Compact  limestone,  3 

Olive  shale,  upper  part  a  compact  whetstone,         8    " 
Sandstone,  thin  bedded  and  micaceous,  of  a  blue 

and  grey  color,  15   " 

4      Bhie  shale,  containing  flecWes  of  stilphuret  of 

iron, 

Coal,  4   " 

Fire  clay. 

Brown  shale,  containing  iron  ore,  5    " 

Black  slate,  from  15  to  20    u 

Coal,  of  good  quality,  ,  3   "    6  inches. 

Fire  clay,  sandy. 
Sandstone. 

The  lowest  of  the  blue  limestones  of  the  second  section  being 
discovered  nowhere  else,  and  being  somewhat  sandy,  we  have  sup- 
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poped  it  might  disappear  by  decelerating  into  a  calcareous  sandstone.  , 
The  ooal  Beams  vary  considerably  in  thickness  and.  qualify,  showing 
a  transition  from  glance  to  slaty,  cannel,  coa},  or  bituminous  slates. 
The  second  coal  ascending,  recorded  in  the  first  and  third,  sections, 
appears,  to  hare,  thinned  away  in  the  locality  of  the  second  section. 
It  may  possibly  have  escaped  notice  in  the  stratum  marked  black 
shale,  as  slaty  cannel  ooal,  of  which  it  consists  where  the  first  sec- 
tion refers,  inch  resembles  at  its  outcrop  a  black  ooal  slate.  None 
of  these  coal  seams  have  been  Worked,  nor  has  any  use  yet  been 
made  in  this  neighborhood  of  either  the  coal,  iron  ore  or  limestone, 
so  accessible  in  the  hills.  The  shales  and  sandstones,  it  will  be  ob- 
served, graduate  into  each  other  without  regularity,  .  The  first  bed, 
of  limestone  ascending  in  the  series,  contains  a  small  univalve  shell, 
somewhat  like  a  nautilus,  which  being  easily  distinguishable  from 
the  fossils  of  the  upper  and  lower  limestones,  may  serve  as  a  feature 
by  which  to  recognize  the  stratum-  No  bed  of  iron  ore  was  discov- 
ered as  promising  as  that  in  the  lower  bed  of  shale,  though  less 
abundant  exhibitions  of  ore  atfe  not*  unfrequent  in  other  members  of 
the  series. 

The  neighborhood  where  the  foregoing  sections  were  obtained,  is 
about  eight  miles  from  the  Clarion  river.  The  country  around  pos- 
sesses a  pretty  good  soil,  and  the  surface  is  such  as  to  admit  of  the 
construction  qf  good  roads. 

Of  the  coal  measures  along  the  tint  tfihe  Portage  Railroad. 

The  examination  of  the  coal  measures  bordering  the  Portage  rail- ; 
road,  has  led  to  tolerably  definite  results  respecting  the  structure  and 
contents  of  this  part  of  the  bituminous  eoal  region.  The  numerous 
artificial  exposures  of  die  strata  have  proved  of  great  assistance  in 
identifying  and  tracing  the  several  mineral  beds,  but  a  full  and, 
detailed  account  of  the  stratification  cannot  be  presented  until  a  series 
of  sections  can  he  published.  The  form  of  the  Allegheny  mountain 
is  that  of  an  elevated  table  land,  bounded  by  an  abrupt  elope  to  the 
&  £.,  and  descending  more  gradually  to  the  N.  W.  The  almost 
level  top  of  the  mountain  in  Cambria  county,  has  an  average  ele* 
vation  above  the  eastern  base  of  about  fourteen  hundred  feet,  while 
the  width  of  the  actual  summit  varies  from  one  to  two  miles.  It  is 
intersected  at  frequent  intervals  along  its  eastern  escarpment  by  long 
and  deep  ravines,  which  mark  the  passage  of  the  mjghty  flood  that 
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has  stripped  its  summit  of  all  the*  softer  and  more  destructible  strafe. 
Around  the  headt  of  these  transverse  valleys,  the  width  of  the  table 
land  is  contracted,  and  the  real  summit  of  the  waters  thrown  west- 
ward of  the  general  front  or  escarpment  ef  the  mountain*  In  thi»* 
part  of  the  State  the  mountain  m  capped  by  the  massive  sandstones? 
and  conglomerates  of  P.  XII.  In  the  neighborhood  of  the  Portage 
railroad,  where  the  mountain  is  cut  by  the  deep  gorge  of  Blair's  gap, 
the  summit  level  is  not  attained  till  we  are  nearly  three  miles  west  of 
the  main  front  of  the  mountain*.  This  causes  an  outcrop  of  the 
upper  rocks,  including  the  coal;  to  the  eastward  of  what  at  first, 
seems  the  summit,  While  it  is  in  fact  to  the  westward  of  the  actual* 

crest  of  the  mountain* 

Along  the  ttneof  the  railroad,  seams  of  coal  have  been  discovered,, 
and  are  worked  in  many  places,  though  we  have  ascertained  the 
whole  number  of  werk&ble  beds  te  be  hut  four ;  of  these  Beds,  Which 
we  will  designate  in  the  ascending  order  by  the  letters  of  the  alpha- 
bet, the  first  or  lowest  which  We  shaft  therefore  call  A,  shows  itself 
near  the  foot  of  plane  No.  6,  where  it  is  six  feet  thick,  and  lies 
between  thirty  and  forty  feet  above  the  sandstone,  F.  XII.  It  is 
here  mined  to  some  extent  by  Dr.  Shoefibei-ger.  This  bed  again 
appears  between  Croyle's  mills  and  the  viaduet ;  also  about  half  an 
mile  west  of  plane  No.  h  and  again  on  the  Conemaugh,  three- 
quarters  of  a  mile  east  of  Johnstown,  where  it  ie  4  feet  thick,  and' 
likewise  at  the  Red  bridge,  six  miles  up  Stoney  creek,  where  its 
thickness  is  3  feet  and  $  inches.  Though  generally  the  lowermost 
coal  bed  in  the  formation,  we  have  in  two  places  met  with  a  small 
irregular  seam,  about  thirty  feet  beneath  it  in  the  series,  and  very 
near  the  upper  surface  of  F.  XII, 
■  The  second  -coal  seam,  B,  is  mined  at  Ctaoyle's  mills,  at  the  tunnel: 
bend,  and  at  Johnstown.  It  has  everywhere  immediately  beneath 
it  either  a  single  or  double  band  of  limestone,  of  a  thickness  varying 
from  3  to  10  feet.  A  part  ef  this  limestone  furnishes  at  Johnstown,, 
a  good  hydraulic  cement.  The  average  thickness  of  the  coal  seam 
is  3  feet,  and  it  is  separated  from  the  «oaI  bed  beneath  it  by  from 
90  to  80  feet  of  strata.  The  outcrop  of  this  bed  is  visible  on  plane 
No.  6,  but  the  seam  appearing  thin,  rt  has*  not  hitherto  been  opened,, 
though  its  true  thickness  may  be  greater  than  the  outorop  shows. 

The  next  coal  bed  of  importance  ascending,  D  of  the  section, 
shows  an  outcrop  a  little  below  the  head  of  Plane  No.  6,  and  is  now- 
mined  with  some  activity  by  Mr.  Lemon,  a  Httje  west  of  this  on  tbe 
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railroad.  At  this  place  it  is  4  feet  thick,  while  cm  all  the  levels  west 
of  the  summit,  its  average  thickness  is  about  5  feet  It  preserves 
very  uniformly  a  distance  of  60  feet  above  the  second  seam  B.  Be- 
sides occurring  in  many  places  along  the  line  of  the  Portage  railroad, 
it  shows  itself  in  the  hills  around  Johnstown,  and  all  along  Stoney 
creek,  for  seven  miles  and  more  above  its  mouth.  On  the  creek  it 
is  found  to  vary  from  2  to  4  feet  in  thickness. 

The  uppermost  of  these  four  important  coal  seams,  E,  though 
tolerably  constant  in  its  thickness,  which  is  fr#m  3  to  4.feet,  is  irreg- 
ular in  its  distance  from  the  bed  below  it.  At  the  summit,  it  is  sepa- 
rated from  Lemon's  seam  by  about  140  feet  of  other  strata,  at  Croyle's 
mill  by  110  feet,  and  at  Johnstown,  by  only  44  feet. 

Along  the  valley  of  the  Conemaugh  and  its  tributaries,  two  other 
coal  beds  are  indicated  by  the  benches  or  indentations  in  the  surface, 
whenever  the  hills  are  of  sufficient  height.  The  lowest  of  these 
beds-  lies  about  200  feet  above  the  fourth  qf  the  previous  enumeration, 
and  was  in  one  place  proved  to  be  a  foot  and  a  r  half  thick.  Neither 
of  them  has  been  found  hitherto  sufficiently  thick  to  be  valuable. 

In  this  part  of  the  country,  the  third  coal  seam,  C,  to  be  seen  in 
the  engraved  sections,  does  not  appear  in  any  considerable  thickness, 
though  it  is  represented  probably  by  a  thin  band  never  over  9  inches 
thick)  found  in  a  number  of  places  in  a  position  between  B  and  D. 

Three  band*  of  limestone  are  associated  with  the  several  coal 
seams  above  described ;  the  first,  or  lowest,  has  been  mentioned  as 
underlying  the  second  coal  bed  B  of  the  series ;  the  second  bed  of 
limestone  was  observed  at  Croyle's  mills  dn'  the  Conemaugh,  and 
at  the  red  bridge  on  Stoney  creek,  five  miles  above  Johnstown,  vary- 
ing in  thickness  from  3  to  6  feet.  Its  relation  in  position  to  the  coal 
beds  of  the  series  at  each  place  is  obscure,  underlying  a  coal  bed 
which  is  supposed  to  be  the  bedD,  though  that  bed  is  accompanied  by 
limestone  at  no  other  locality.  This  has  been  measured  in  three 
localities,  two  of  which  are  on  Stoney  creek.  The  third  bed  of  limer 
stone  has  been  ascertained  to  be  in  one  place  3  feet  thick,  and  sixty 
feet  above  the  coal  bed  D,  and  in  another  neighborhood  (on  Stoney 
creek)  2£  feet  thick,  and  twenty-nine  feet  above  the  coal. 

Iron  Ores. 

Indications  of  iron  ore*  occur  in  the  red  shale,  F.  .XL,  on  the  east- 
ern side  of  the  mountain,  in  Burgoon's  gap,  where  there  is  a  large 
spring  depositing  bog  ore.    Loose  pieces  of  ore  accompany  the  same 
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fonattim  near  the  head. of  Plane  No. -7,  where  some  unsuccessful 
diggings*  voce  made  by  us.  A  similar  spring,  occupying  a  corres* 
pooding.position  to  that  af  Burgeon's,  gap,  is  said  to  exist,  three  miles 
south  of  the  raikpad.  Though  various  localities  bordering  on  the: 
line  of  the  railroad  were  explored  fox  ore,  but  two  places  were  met 
with,  worthy  of  description  for  the  amount  of  ore  developed,  and 
both  of  these  need  further  investigation  before  their  value  can  be  pos- 
itively ascertained.  One  of  these  is  on  the  level  between  Planes 
No.  8  and  No.  4,  when  there  occurs  a  bed  of  soft  shale  5  feet  in 
thickness,  apparently  one-fourth  of  which  consists  of  ore  Its  posi- 
tiob  iri  relation!  to  the  accompanying  striata  is  shown  in  the-  following, 
section: 

Dark  friable  shale,  W  feet 

Coal, 

Black  slate, 

Sandstone,  hard  and  ferruginous, 

Friable  shale,  nearly  one-fourth  ore, 

Slates  and  flaggy  sandstones, 

At  tjke  head' of  plane  No.  3,  a  mile  from  this,  the  ore-bearing  band 
is.  replaced  by  $  feet  of  limestone,  probably  the  third  limestone  of 
our  previous  enumeration.  Such  replacements  of  ore  and  limestone 
are  by  no  means;  of  rare  occurrence.  The  next  locality  displaying 
a  soinewhat  promising  amount  of  ore,  is  on  Stoney  creek,  about  half 
a  mile  below*  the  red  bridge.  Here,  at  an  elevation  of  eighty  feet, 
in  a  steep  bank  on  the  north  side,  of  tl>e  stream,  we  find  numerous 
no/du^es,  of  good  ore  closely  bedded  together  in  a  stratum,  1  foot 
tlp4ck.  Directly  under  thjis  is  a  ferruginous  limestone,  in  nodular 
masses  the  whole;  2i  feet  thick,  and  this  is  followed  by  2£  feet  of 
fire  clay.,  Lowe*  in  <he  series  about  thirty  feet,  we  find  a  bed  of 
oealt  B,  4  f$et  ftjek,  ua^edajd  by  6  foet  p£  limestone,  and  after  a 
space  of  "ten  feet  beleV  this  again,  occurs  a  mass  of  shale,  one  layer 
of  which,  1  foot  in  thickness,  presents  a  total  thickness  of  5£  inches 
of  good  ore,  traded  by  us  one  hundred  yar$s  along  the  foot  of  the 
hill. 

The  Coal  Basins  south  of  the  Conemaugh. 

Leaving  the  vicinity  of  the  Portage  railroad  and  Johnstown,  and 
directing  our  attention  in  the  next  place  to  the  country  between  the 
waters  of  the  Conemaugh  and  the  southern  line  of  the  state,  I  shall 
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notice  firet  the  characters  and  position  of  two  great  anticlinal  axes, 
the  knowledge  of  which  is  essential  to  a  correct  understanding  of 
the  region.     The  first  axis  of  elevation,  going  westward,  ill' the  lati- 
tude of  fee  Portagv  railroad,  is  finely  exposed  at  the  viaduct,  eight 
utiles  E.  of  Johnstown.  At  this  place  the  strata  hare  been  sufficiently 
lifted  to  bring  into  view  the  red  and  variegated  shalejs  of  F:  XI.    A 
spectator  looking  westward  from  the  summit  of  the  Allegheny  moun- 
tain, at  the  head  waters  of  Sfrade  creek,  may  trace  the  course  of  this 
axis  by  a  broad  ridge  or  line  of  highlands,  stretching  to  the  S.  S.  W-. 
towards  Jennerrille.     It  is  difficult  to  settle  exactly  the  point'  at 
which  this  axis  flattens  away,  but  it  is  observed  at  the  mouth  of 
Roaring  run  ten  the  Quema&oning,  and  on  Stoney  creek  below  ihe 
mouth  of  Paint  creek.     This  line  of  upraised  strata,  and  the  axis  of 
Negro  mountain,  traversing  Somerset  county,  are  unquestionably  Am 
primary  cause  of  the  scarcity  of  the  coal  measures  around  the  town 
of  Somerset  and  along  the  eastern  base  of  Laurel  hill.    From  the 

* 

same  station  on  the  Allegheny  mountain,  a  spectator  sees  between 
him  and  the  ridge  above  mentioned,  a  rather  larger  and  better  defined 
range  of  high  land  running  parallel  with  the  first.  This  owes  fte 
elevation  to  a  second  anticlinal  axis  which  crosses  Shade  creek, 
between  Huskin's  run  and  Roaring  fork,  passes  then  between  two 
and  three  miles  east  of  Stoystown,  and  ranges  east  of  Somerset* 
through  the  middle  of  the  Negro  mountain,  which  commences  here 
as  a  broad  and  regular  ridge,  running  to  the  S.  S,  W.  Near  the* 
southern  line  of  the  state,  the  Negro  mountain  separates  into  two 
slowly  diverging  crests,  caused  by  the  gradual  rising  towards  the 
south  of  its  axis  of  elevation,  bringing  the  easily  denuded!  red  shale 
of  F.  JCt.  to  the  surface,  as  may  be  seen  where  me  National  rdatl 
crosses  it.  This  axis  could  not  be  definitely  traced  northwariibf 
Shade  creek,  though  observations  made  at  the  forks  of  Paint  creek 
render  it  highly  probable  thai  it  ranges  ftr  *M6  the  wild  district 
between  Shade  creek  and  the  Portage  railroad.  Should  it  maintain 
its  usual  straight  course  in  this  direction,  it  would  coalesce  with  the 
Allegheny  mountain  m  the  neighborhood  of  the  railroad  summit. 

From  Johnstown  to  Somerset,  the  rocks  which  saddle  or  overlie 
these  axes  appertain  exclusively  to  the  coal  measures,  except  in  the 
bottoms  of  the  ravines  where  the  underlying  strata  disclose  them- 
selves. The  western  axis  subsiding  to  the  south,  and  the  other 
declining  as  steadily  towards  the  north,  they  embrace  between  them, 
where  they  pass  each  other,  the  narrow  basin  of  Stoystown.     Here 
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a  moderately  perfect  section  of  the  rocks  was  procured,  from  which 
we  find  a  very  similar  series  of  strata  to  that  observed  along  the 
Conemaugh. 

In  this  narrow  central  basin  of  the  county,  the  coal  bed  A  has  been 
developed  in  many  places  along  Little's  run,  four  miles  north  of 
Stoystown.  The  bed  here  contains  5  feet  of  good  coal.  Separated 
from  this  by  100  feet  of  strata,  we  find  the  next  overlying  coal  bed, 
B,  here  2£  feet  thick,  and  resting  immediately  on  its  attendant  layer, 
of  limestone,  from  3  to  4  feet  thick.  The  place  where  this  appears 
is  two  and  a  half  miles  north  of  Stoystown,  at  Lohr's  limestone 
quarry. 

The  coal  bed  C  is  worked  by  Mr.  Kiminel,  at  Stoysjtown,  where 
it  is  4  feet  thick,  and  overlies  the  last  at  an  interval  estimated  to  be 
from  forty  to  fifty  feet  The 'identity  of  the  bed  at  Kimmel's  with 
that  at  Lemon's  on  the  Portage  railroad,  established  by  a  comparison 
of  the  stratification,  is  borne  out  by  a  similarity  in  the  character  of 
the  seams  themselves.  ( 

The  coal  seam  E  seems  to  be  divided,  in  the  vicinity  of  Stoys- 
town, into  two  beds  eight  feet  apart,  and  each  of  them  3  feet  thick. 
The  lowest  of  these  is  worked  by  Messrs.  Cooper  and  Graef,  on  a 
little  branch  of  Oven  or  Breastwork  run,  about  two  miles  N.  E.  of 
Stoystown. 

.  There  is  an  outcrop  of  apparently  a  large  coal  seam  on  the  turn- 
pike, east  of  Stoystown,  overlying  the  uppermost  of  these\beds,  at  a 
distance  of  about  ninety  feet    Benches  or  indentations  on  the  sur- 
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face  indicate  the. existence  of  two  or  three  other  coal  beds  between 
this  and  the  summit  of  the  highest  hills,  though  the  localities  where 
the  coal  has  been  opened  are  so  scattered  and  few  as  to  interfere 
with  all  attempts  at  placing  them  accurately  in  the  series. 

Comparing  the  order  of  succession  of  these  beds  at  Stoystown 
with  the  series  which  presents  itself  on  the  Conemaugh,  we  per* 
eeive: 

First,  that  a  small  quantity  of  iron  ore  reposing  upon  coal  A,  at 
the  railroad  summit,  and  near  Croyle's  Mills,  becomes  in  the  vicinity 
of  Stoystown,  a  regularly  formed  band  of  nodular  ore.  This  is 
evident  from  fragments  seen  in  the  bed  of  the  small  creek  on  which 
Little's  coal  bed  is  opened. 

Secondly,  that  a  band  of  sandstone,  seen  over  the  same  coal  bed 
at  Plane  No.  1,  and  at  Stoney  creek  bridge,  appears  in  corresponding 
place  over  Little's  coal. 


•<* 
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z  Thirdly,  that  the  small  coal  bed  found  near  Johnstown,  above  the 

same  seam,  is  represented  by  two  small  beds  seen  under  the  lime- 
stone which  attends  the  coal  B,  three  miles  north  of  Stoystown. 

Fourthly,  that  the  same  bed  of  limestone  accompanies  coal  B  in 
both  localities. 

Fifthly,  that  the  sandstone  over  the  coal  bed  B  retains  not  only 
its  relative  position,  but  its  average  thickness,  about  30  feet,  and  also 
'its  characteristic  features  in  both  districts. 

'  It  would  seem  that  all  these  strata  in  the  small  Stoystown  basin  gradu- 
.  ally  rise  as  they  pass  south  lifted,  in  all  probability  by  the  widening 

•  and  rising  of  the  Negro  mountain.  This  elevation  of  the  whole  basin 
is  made  evident  at  Somerset,  by  the  paucity  of  the  coal  in  that  neigh* 
borhood,  the  bottom  strata  of  the  coal  measures  having  been  there 

•  brought  up  to  the  level  of  the  lower  streams,  and  many  of  the  super- 
incumbent beds  having  been  removed  by  denudation. 

All  traces  of  the  viaduct  axis  disappearing  in  the  neighborhood  of 
Jennerville,  we  have  from  Somerset  southward,  but  one  wide  basin 
"  between  Negro  mountain  on  the  east  and  Laurel  hill  on  the  west— 
The  synclinal  axis  or  line  of  meeting  of  the  western  and  eastern  dips 
is  far  from  ranging  centrally  through  this  basin.  Its  course  is  imme- 
diately along  the  base  of  Laurel  hill,  coinciding  very  nearly  with 
Laurel  hill  creek,  which  like  so  many  other  streams,  flows  along  the 
line  of  the  axis,  while  its  distance,  on  the  other  hand,  from  the  west- 
ern foot  of  Negro  mountain,  is  between  five  and  six  miles.  Con- 
trary therefore  to  the  general  rule,  the  western  or  north-western  dips 
in  this  basin  are  much  gentler  than  the  south-eastern.  Inasmuch  as 
the  whole  body  of  the  coal  measures  ia  the  deeper  part  of  the  basin, 
affords  but  4  or  5  seams  of  coal,  and  these  of  deteriorated  thickness, 
it  is  obvious  that  in  the  vicinity  of  Somerset,  so  near  the  eastern 
margin  of  the  trough,  the  conglomerates  and  sandstones  of  F.  XII 
must  approach  very  near  the  surface.  These  rocks  show  them- 
selves, indeed,  on  the  western  flank  of  the  Negro  mountain. 

Iron  ores  of  the  Stoystown  basin* 

Before  quitting  the  details  of  stratification  in  the  Stoystown  basin, 
we  must  make  a  brief  reference  to  its  iron1  ores,  respecting  which 
there  is  but  little  to  say.  A  small  band  of  ore  near  Somerset,  and 
another  5  inches  thick,  occurring  under  Cooper's  coal  vein,  are  the 
only  deposits  visible.    There  are,  however,  important  localities  on 


78  JUBPOET  4>F  THE 


Shade  creek*  Paint  creek*  and  Wells'  creek*  within  the  same  general 
-district,  bat  not  strictly  within  tibia  basin  which  may  be  noticed  in 
this  place. 

Although  the  old  Shade  furnace  was  supplied  with  a  poor  ore, 
which  led  to  its  abandonment*  there  occurs  an  abundant  deposit  of 
pretty  good  ore,  recently  discovered  two  miles  further  up  the  stream* 
It  is  in  coarse  nodules*  some  of  which  are  of  great  size*  though  a 
small  layer  of  a  finer  quality,  and  a  few  inches  thick  overlies  it  in  a 
compact  shale  at  a  distance  of  four  or  five  feet  Between  ten  and 
fifteen  feet  above  this  latter  layer,  there  is  a  thin  seam  of  coal  about 
16  inehes  thick.  No  other  coal  bed*  and  unfortunately  no  limestone, 
has  yet  been*  or  is  likely  to  be  discovered  in  this  immediate  neigh- 
borhood. Notwithstanding  the  scarcity  of  these  materials,  the  spot 
seems  a  sufficiently  favorable  one  for  the  manufacture  of  iron*  the  ere 
seeming  to  be  good  and  abundant*  and  fuel,  both  charcoal  and  miner- 
al coal,  being  procurable  at  no  great  distance.  A  small  furnace  is 
therefore  now  erecting  at  this  place.  The  geological  situation  of  this 
ore  is  in  shale*  resting  directly  on  the  upper  surface  of  the  coarse 
'•conglomerate  F.  XII.  Indications  of  the  same  ore  occur  in  a  corres- 
ponding position,  the  whole  way  from,  the  old  Shade  furnace  to  the 
month  of  Shade  creek. 

At  Lambert's  mill  there  is  a  bed  of  coal  3  feet  7  inches  thick,  and 
over  it  12  feet  of  dark  shale*  containing  a  yellowish  fine  grained  ore, 
in  flattened  nodules,  weighing  from  ten  to  twenty  pounds.  The  ag- 
gregate thickness  of  the  ore*  in  the  whole  12  feet  of  shale,  is  esti- 
mated at  2  feet  Ten  or  twelve  feet  beneath  the  coal  bed,  Mes  a  band 
of  limestone,  in  thickness  about  2  feet. 

The  promises  of  ore  at  the  forks  of  Paint  creek  are  still  more 
flattering.  There  is  likewise  good  coal*  and  a  hand  of  limestone 
«nd  excellent  wafer  power  at  this  place.  The  hill  between  the  two 
streams  which  unite  at  the  Falls  of  Paint  creek*  exposes  especially 
On  its  northern  side,  a  bed  of  shale  and  sandstone,  between  20  and 
80  feet  thick,  resting  on  a  seam  of  coal  3  feet  in  thickness.  In  this 
shale  are  many  layers  of  nodular  iron  ore.  The  lower  bands  are 
generally  thin  and  flaggy,  the  rounder  nodules  being  confined  to  the 
upper  part.  The  aggregate  thickness  of  the  ore  at  this  place  was 
estimated  at  2£  feet ;  but  it  is  not  probable  that  it  maintains  this 
abundance  over  a  wide  space,  as  this  species  of  ore  is. never  very 
uniform.  Lower  down  the  main  stream  occur  two  other  layers  of 
ore*  referable  apparently  to  the  upper  beds  of  F.  XII.     One  of  these 
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if  a  band  7  indies  thick,  tf  ericalleirt  ore;  the  ether  is  coarser  and 
(8  inches  thick. 

A  fourth  locality,  important ,  for  its  iron  ore*  ia  on  WeUs*  creek, 
five  and  a  half  mites  N..E  J  of  Somerset.  '  Here  a  layer  of limestone 
occurs  in  the  bed  of  Ate  creek,  resting  on  a  blue  sandstone,  Which 
forms  the  bottom  of  the  channel.  The  limestone  is  said  to  beiii  all 
4$  feet  thick,  though  only  two  feet  are  exposed.  A  coal  .foed  shftw- 
ing  a  promising  outcrop,  appears  a  few  feet  above  the  limestone,  and 
indications  of  othfer  coal  seams  present  themselves  farther  up  the  hill. 
One  of  these  upper  beds  has  been  worked.  At  the  top  of  the  hill, 
nearly  three  hundred  feet  above  the  I  stream,  in  a  sterile  tract  of  &few 
acres,  many  pieces  of  a  vary  rich, red  ore  have  been  met  with,  but 
the  quantity  remains  unknown,  litis  spot  deserves  examination  on 
the  part  of  the  owner,  Alexander -Hunter.  Should  the  ore  be  abun- 
dant, its  value  would  be  enhanced  by  Ue  proximity  to  another  deposit 
of  ore  on  Stoney  creek,  with  which  it  might  be  worked.  A  rarnace 
is  much  wanted  in  this  section  of  the  country,  while  charcoal  and 
water  power  are  both  plenty. 

The  ore  just  referred  to  on  Stoney  creek,  is  at  the  "Silver  dig- 
gings," about  two  miles  above  the  mouth  of  Wells'  creek.  Here  a 
shaft  twenty-eight  feet  deep  was  found,  which  passed  through  two 
bunds  of  ore,  the  lowest  of  which  lying  lower  than  the  bed  of  the 
creek,  cannot  be  worked.  The  upper,  though  a  small  seam,  consists 
of  very  pure  ore.  This  is  of  insufficient  thickness  by  itself,  but  at 
the  upper  edge  of  the  .shaft  there  is  another  layer  of  ball  ore,  appa- 
rently of  ample  size,  possessing  an  aggregate  of  ore  equal,  we  think, 
to  one  foot 

Quitting  now  the  middle  or  Stpystown  basin,,  and  directing  our 
notice  to  the  larger  parallel  trough  on  the  S.  E.,  or  that  whichilies 
between  the  axis  of  Negro  mountain  end  the.  ridge  of  the  Allegheny, 
we  have  to  remark  that  this  basin  in  all  probability  takes  its  oxigin 
on  the  table  land  of  the  Allegheny,  south  of  the  summit  of  the  Por- 
tage  railroad.  Owing  to  the  wilderness  state  of  the  country  for' some 
miles  south  of  the  railroad,  and  the  extreme  paucity  of  exposures, 
very  little  could  be  accomplished  in  developing  its  geology.  This 
tract,  as  far  south  .as  the  line  of  Somerset  county,  has  the  character 
of  a  barren  table  land.  The  first  neighborhood  important  for  its 
mineral  deposits  which  we  meet  with  in  passing  south,  is  that  on 
Shade  creek  already  described.  The  localities  here,  though  apper- 
taining properly  to  this; basin,  and  not  to  that  of  Stoystown,  wete 
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referred  to  in  another  connection  for  the  sake  of  describing  all  the 
iron  ores  of  the  neighborhood  under  one  general  head.  The  anticli- 
nal axis,  separating  the  two  basins,  is  first  obviously  recbgnized  on 
Shade  creek  between  Huskin's  run  and  Roaring  fork,  where  the  red 
and  green  shales  of  F.  XL  are  plainly  brought  into  view  in  the  banks 
of  the  stream.  From  "Miller's  breast  works,"  the  whole  way  to 
Shanksville,  and  along  the  Stoystown  turnpike,  we  can  generally  trace 
four  benches  in  the  hills  indicative  of  as  many  coal  seams.  Three 
of  these  are  plainly  visible  around  Shanksville,  though  the  coal  has 
not  been  opened.  This  litde  village  is  on  Stoney  creek,  two  miles 
further  east  than  the  position  given  it  by  the  State  map. 

Along  the  Allegheny  mountain,  following  the  eastern  outcrop  of 
red  shale  F.  XL,  the  ore  of  this  formation  was  recognized  in  many 
places  from  Conover's  fork  of  Shade  creek,  the  whole  way  to  the 
Maryland  State  line.  It  is  well  marked  by  the  springs  depositing  bog 
ore,  which  so  generally  issue  from  this  stratum.  The  appearances 
at  Conover's  fork,  indicate  sufficiently  the  general  character  and  rela- 
tions of  the  deposit  throughout  its  range. 

Ascending  the  mountain  from  the  west  towards  the  head  of  the 
stream,  the  lowest  bed  of  coal,  A,  is  seen  cropping  out  within  two 
and  a  half  miles  of  the  summit,  succeeded  by  the  rocks  of  F.  rXII. 
rising  a  little  faster  than  the  surface.  East  of  the  outcrop  of  F.  XII. 
which  is  not  wide,  the  softer  red  strata  of  F.  XL  appear  and  form  an 
extensive  smooth  flat.  This  terrace  of  the  red  shales,  notwithstand- 
ing its  elevation,  generally  affords  a  good  arable  soil.  It  varies  in 
breadth,  and  is  sometimes  bounded  on  the  east  by  outlying  patches  of 
the  harder  rocks  of  F.  XII.  in  the  form  of  knobs.  'At  the  western 
base  of  these  knobs,  a  gentle  westerly  dip  of  the  rocks  throws  out 
on  the  surface  of  the  red  shale,  a  line  of  copious  springs  charged 
with  ferruginous  matter.  These  springs  flowing  from  the  ore 
layers  near  the  top  of  the  red  shale,  deposite  the  oxide  of  iron 
in  the  form  of  bog  ores,  in  deep  circular  beds. 

At  Conover's  fork,  the  line  of  the  springs  is  a  mile  west  of  the 
summit,  the  red  shale  appearing  around  them.  The  overlying  beds 
of  F.  XIL  are  here  about  fifty  feet  thick. .  Though  the  existence  of 
a  band  of  solid  ore,  in  the  upper  layers  of  the  red  shale,  is  only  in- 
ferred from  the  circumstance  of  these  ore  springs,  the  appearances 
are  such,  that  diggings  should  be  made  along  the  margin  of  F.  XII., 
where  the  escarpment  of  this  rock  begins.  The  hard  ore  may  per- 
haps occur  in  places  so  near  the  surface,  in  some  parts  of  the  flat,  as 
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to  be  accessible  by  merely  uncovering  or  stripping;    This  is  the 
state  of  things  on  Laurel  hill,  at  Garey's. 

The  strata  in  the  Allegheny  mountain  generally  dip  to  the  west- 
ward, at  an  angle  varying  from  15°  to  20°  causing  the  overlaying 
coal  measures  to  ascend  ike  western  slope  to  within  a  mile  and  a  half 
of  the  eastern  crest.  But  where  deep  valleys  of  denudation  intersect 
the  mountain  obliquely  on  its  eastern  escarpment,  the  coal  is  made  to 
appear  occasionally  as  if  it  outcropped  east  of  the  main  summit  of  the 
ridge,  though  its  true  position  is  still  westward  of  the  general  crest 

Transferring  our  attention  now  to  a  more  southern  portion  of  the 
eastern  basin,  (that  of  Berlin  and  Salisbury,)  we  perceive  that  the 
coal  measures  along  Casueman's  river  between  Salisbury  and  the 
mouth  of  Flaugherty's  run,  are  confined  almost  entirely  to  the  hills 
on  the  western  side  of  the  river,  the  rocks  of  the  eastern  bank,  though 
at  the  west  foot  of  the  Allegheny  mountain,  being  chiefly  the  sand- 
stones and  conglomerate  beds  of  F.  XII.  The  steepness  of  the 
western  dip  along  this  part  of  the  eastern  side  of  the  basin  will 
explain  two  features  of  some  importance.  One  of  these  is  the  position 
of  the  synclinal  axis  or  bottom  of  the  trough,  which  lies  considerably 
east  of  the  centre  of  the  valley ;  the  other  is  the  greater  thickness  of 
the  coal  measures  in  this  vicinity  compared  with  the  tracts  further 
north.  We  consequently  discover  here  the  large  bed  of  coal,  high 
up  in  the  series,  which,  from  the  shallowness  of  the  basin  elsewhere, 
has  not  been  preserved  from  denudation.  This  coal  lies  near  the 
top  of  a  long  hill  between  Casueman's  river  and  Elk  Lick  creek. 
The  Negro  mountain  axis,  which  lifts  to  the  surface,  in  Maryland, 
formations  as  low  in  the  series  as  F.  IX.,  subsiding  to  the  north  and 
the  synclinal  axis  of  the  basin  rising,  the  trough  of  the  coal  measures 
becomes  gradually  shallower  in  this  direction.  One  consequence  of 
this  rising  of  the  bottom  of  the  basin  northward  is  the  disappearance 
of  the  large  coal  seam  at  Castleman's  river. 

An  opportunity  for  comparing  the  relative  thickness  of  the  strata 
lying  above  and  below  the  water  level  in  the  centre  of  the  basin,  is 
furnished  by  a  salt  boring  on  Elk  Lick  creek,  three  miles  above  its 
mouth.  There  appear  to  be  about  400  feet  of  coal  rocks  below, 
and  nearly  the  same  amount  above  the  level  of  the  stream ;  though 
the  relative  number  and  thickness  of  the  included  coal  seams  is  . 
different,  for  while  only  three  beds  of  any  note,  having  an  aggregate  • 
thickness  of  10  feet,  were  noticed  between  the  bottom  of  the  boring 
and  the  water  level,  there  are  no  less  than  seven  beds,  though  some 
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of  them  thin  ones,  amounting  to  20  feet  of  coal,  in  the  strata  between 
the  water  level  and  the  tops  of  the  hills. 

By  comparing  these  beds  first  with  the  series  along  Castleman's 
river,  in  the  next  basin  to  be  described,  and  then  with  those  on  the 
Conemangh  and  in  the  Ligonier  valley  severally,  we  find  a  progres- 
sive dinranition  of  the  intervals  which  separate  corresponding  coal 
beds  as  we  proceed  from  the  S.  £.  towards  the  N.  W.  We  also 
find,  as  far  as  these  basins  are  concerned,  an  improvement  in  the 
number  of  the  workable  beds  in  the  same  direction.  Notwithstand- 
ing these  changes,  we  notice  a  remarkable  permanency  both  in  the 
number  of  the  coal  seams  and  in  their  accompanying  layers  of  lime- 
stone and  iron  ore.  Thus,  the  lowest  coal  seam,  designated  A  on 
the  engraved  section  which  accompanies  this  report,  is  in  the  eastern 
or  Berlin  basin  3  feet  thick,  and  overlaid  by  100  feet  of  sandstone. 
The  ore  immediately  above  it,  on  the  Conemangh,  is  absent  in  the 
neighborhood  of  Castleman's  river.  The  next  bed  of  coal,  B,  rests 
everywhere  directly  upon  a  layer  of  limestone,  each  of  these  being  in 
this  place  5  feet  thick. 

A  seam  of  coal  holding  a  corresponding  position  in  the  series, 
occurs  at  the  winding  falls  of  Elk  lack,  on  the  side  of  the  Negro 
mountain.  Here  the  usually  accompanying  limestone  is  not  seen. 
We  generally  find  beneath  this  coal  and  limestone  a  massive  stratum 
of  sandstone.  This  causes  the  falls  of  Elk  Lick,  where  the  coal 
consists  of  two  beds,  the  uppermost  2  feet,  the  undermost  2  feet  3 
inches  thick,  separated  by  1  foot  6  inches  of  fire  clay.  The  whole 
reposes  immediately  upon  5  or  6  feet  of  fire  clay,  and  this  again 
upon  the  thick  mass  of  sandstone. 

The  falls  of  Elk  Lick  is  a  succession  of  many  small  and  rapid 
leaps,  winding  in  a  long  descent  through  a  narrow  irregular  channel 
in  the  sandstone ;  the  rocky  walla  sometimes  overhang  the  stream, 
which  is  then  darkened  by  the  meeting  boughs  of  the  trees  and  the 
tangled  stems  of  the  laurel,  which  in  many  places  make  an  almost 
impenetrable  thicket  The  defile  itself  is  alternately  contracted  into 
short  narrow  passages  and  widened  into  more  spacious  chambers. 
The  whole  scene,  though  of  limited  extent,  is  striking  for  its  novel 
and  picturesque  beauty,  and  in  perfect  keeping  with  the  wilderness 
around.  The  water  power  at  this  spot  derives  value  from  the  dis- 
covery of  a  bed  of  iron  ore  to  be  mentioned  presently. 

The  third  coal  of  importance,  (E  of  the  section,)  is  between  2 
and  8  feet  thick.    It  is  a  rather  poor  coal,  and  like  the  former,  repo- 
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sea  upon  a  bed  of  limestone  5  feet  thick.  They  show  themselves 
near  the  level  of  the  stream,  at  the  old  salt  boring  on  Elk  Lick. 
Between  the  two  coal  seams,  B  and  E,  occur  two  other  smaller 
beds,  C  and  D,  along  the*  edges  of  the  basin.  These  correspond 
with  beds  in  the  Ligonier  valley,  and  on  the  Conemaugh. 

The  next  bed  in  the  ascending  order,  F,  is  here  4  feet  thick  and 
of  good  quality.  It  is  accompanied  by  three  insignificant  seams,  the 
overlying  one  being  2  inches  thick,  while  the  uppermost  of  the  infe- 
rior ones  is  12  inches.  Elsewhere,  in  the  other  basins  to  the  N.  W., 
it  assumes  a  more  trivial  thickness.  The  coal  bed  G,  also  a  widely 
diffused  stratum,  measures  1  foot  6  inches  in  thickness. 

Still  rising  in  the  series,  we  find  another,  though  a  very  thin  coal 
bed,  H,  said  to  be  1  foot  thick.  This  bed  becomes  3  feet  thick  in 
the  basin  between  Laurel  hill  and  Chesnut  ridge.  Still  ascending 
the  hill,  on  the  east  side  of  Elk  Lick  creek,  which  has  furnished  us 
with  all  the  details  of  the  foregoing  section,  from  E  upward,  we  meet 
with  the  great  bed,  I,  9  feet  in  thickness.  Indications  of  this  appear 
in  other  localities  near  the  Maryland  tine.  The  same  stratum  occurs 
in  the  series  at  Ligonier,  where  it  is  underlaid  at  a  distance  of  twenty 
feet,  by  a  bed  of  limestone  measuring  6  feet ;  this  limestone  has  not 
been  yet  detected  on  Elk  Lick.  Though  sufficient  progress  has  not 
yet  been  made  in  our  researches,  to  enable  us  to  compare  with  any 
certainty,  the  stratification  of  the  great  coal  field  west  of  Chesnut 
ridge,  with  that  of  the  basins  we  are  now  describing,  a  sufficiency 
of  evidence  exists  to  render  it  highly  probable,  that  the  great  coal 
seam  before  us,  is  identical  with  the  widely  diffused  valuable  coal 
bed  so  well  exposed  at  Pittsburg. 

Two  other  coals,  K  and  L,  are  indicated  by  their  smut,  the  lower 
evidently  a  large  bed. 

Limestone  beds. 

With  regard  to  the  limestones,  three  distinct  layers  occur  along 
the  centre  of  the  basin.  The  uppermost  caps  the  hill  which  con- 
tains the  large  coal  seam  between  Elk  Lick  creek  and  the  river.  The 
quality  of  the  rock  is  good,  but  its  thickness,  owing  to  denudation, 
could  not  be  ascertained.  The  second  descending,  is  a  foot  and  a 
half  thick,  and  overlies  the  thin  coal  bed,  H.  The  third  is  seen  in 
many  places  along  the  level  of  the  creek.  It  dips  beneath  the  stream 
at  the  salt  boring;  and  half  a  mile  further  down  the  creek,  it  has 
been  opened  at  an  elevation  of  fifty  feet  above  the  level  of  the  creek. 
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This  difference  of  level,  attributable  simply  to  the  inclination  of  tire 
strata,  led  us  at  first  to  suppose  that  there  were  here  two  separate 
beds  of  limestone,  but  this  proved  to  be  an  error.  The  thickness  of 
the  bed  is  5  feet,  its  quality  is  good.  The  limestone,  we  have  already 
stated,  supports  the  coal  seam  E. 

Upon  Castleman's  liver,  at  the  mouth  of  Buffalo  Liek  creek,  there 
is  a  fourth  layer  of  limestone,  not  noted  in  the  salt  boring.  As  more 
or  less  uncertainty  attaches  to  all  results  derived  from  narrow  perfo- 
rations of  the  strata,  like  these  borings  for  salt*  the  absence  of  this 
bed  in  the  well  in  question,  may  be  only  apparent  This  limestone 
at  the  mouth  of  Buffalo  Lick  creek,  where  it  is  5  feet  in  thickness,, 
supports  the  coal  bed  B. 

While  tracing  the  limestone  beds  of  this  basin,  it  was  a  problem  ' 
of  some  interest  to  determine,  whether  the  rock  could  be  sufficiently 
indicated  by  the  nature  of  the  immediately  overlying  soil.  Viewing 
a  peculiar  orange-yellow  earth  as  derived  directly  from  the  decompo- 
sition of  the  limestone,  we  succeeded,  by  adopting  it  as  our  guide,  in 
developing  two  layers  of  the  rock  in  the  vicinity  of  Berlin,  and  pur- 
suing them  along  their  outcrop  for  a  considerable  distance,  the  soil 
proving  in  every  instance,  an  unerring  clue  to  the  subjacent  lime- 
stone. 

Iron  ores. 

The  most  important  deposite  of  iron  ore  hitherto  brought  to  light 
in  this  basin,  is  that  of  the  Elk  Lick  falls  above  referred  to.  There 
are  here  three  layers  of  ore.  The  lowest,  measuring  1  foot  4  inches, 
is  a  nearly  solid  bed,  merely  divided  into  blocks  rounded  at  the  edges. 
The  other  two  overlie  the  first  at  a  distance  of  two  feet,  and  together 
contain  as  much  ore  as  would  be  equivalent  to  a  solid  band  about  4 
inches  thick.  For  the  composition  and  quality  of  this  ore  con- 
sult the  description  and  analysis  given  in  the  final  chapter.  An  ore, 
supposed  to  be  the  same  band,  was  discovered  two  miles  farther 
down  the  creek.  Several  thin  seams  of  ore  likewise  occur  on  Tub- 
mill  run,  half  a  mile  below  the  saw  mill,  but  they  are  not  of  sufficient 
importance  to  attract  attention.  At  another  place  on  the  same  stream, 
ore  is  said  to  have  ~been  opened  in  a  position  twenty-five  feet  below 
a  coal  seam,  3  feet  3  inches  thick,  identified  with  that  at  the  falls ; 
this  ore  is  stated  to  amount  to  15  inches.  No  indications  of  the  iron 
ore  of  the  red  shale  F.  XL,  were  met  with  along  Negro  mountain ; 
but  th«  calcareous  sandstone  of  that  formation,  is  traceable  throughout 
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its  whole  length,  being  well  exposed  at  the  gap  at  Castleman's  river, 
where  a  run  descending  from  the  south,  cuts  the  stratum  for. a  com* 
*siderable  distance. 

Of  the  third  or  western  Somerset  basin. 

The  basin  next  to  be  described,  is  that  included  between  the  viaduct 
and  Negro  mountain  axes  on  the  east,  and  the  axis  of  Laurel  hill  on 
the  west.  Our  present  purpose  In  this  description  being  not  so  much 
to  exhibit  all  the  details  of  the  geology  as  to  offer  in  -a  concise  form 
some  of  the  general  results  of  our  researches,  I  propose  to  allude 
but  casually  to  the  localities  between  the  Conemaugh  and  Jennerville, 
referring  them  to  the  series  on  the  Conemaugh,  and  to  dwell  more  at 
length  upon  the  better  developed  stratification  seen  along  Casileman'* 
river  and  Laurel  hill  creek. 

Before  passing  to  the  consideration  of  the  coal  measures  of  this 
basin,  we  must  allude  to  a  few  localities  where  the  rocks  immediately 
underlying  them  exhibit  some  features  of  practical  interest  The 
.strata  forming  the  eastern  flank  of  Laurel  hill,  which  bounds  this 
basin  on  the  west,  consist  of  the  sandstones  and  conglomerate  of  F. 
.XII.,  while  the  redshales,  F.  XL,  saddle  the  summit  of  the  ridge. 
These  latter  beds  likewise  appear  along  the  higher  slopes  of  the 
mountain  wherever  the  surface  is  gashed  by  deep,  ravines.  At  the 
foot  of  the  mountain  or  western  edge  of  the  basin,  the  inclination  «f 
Ahe  strata  rarely  exceeds  5°  ox  7.° 

Formation  XL,  as  it  appears  on  Laurel  hill,  is  a  series  of  alterna- 
ting red  shales  and  red  sandstones,  including  a  massive  stratum  of 
calcareous  sandstone  passing  into  sandy  limestone,  the  upper  surface 
of  which  is  about  one  hundred  feet  below  the  top  of  the  whole  mass. 
The  entire  thickness  of  F.  XL  on  the  Conemaugh  is  somewhat 
more  than  two  hundred  feet ;  this  it  retains  as  we  pursue  it  south- 
ward, though  the  composition  of  the  several  members  of  the  forma- 
tion undergoes  a  material  ^change.  While  this  important  and  weM 
characterized  stratum  retains  generally,  in  other  sections  of  the  State, 
the  character  of  an  argillaceous  red  shale,  this  and  the  immediately 
.adjacent  belts  contain  a  larger  proportion  than  usual  of  alternating, 
beds  of  eompact,  grey  and  red  sandstones,  which  increase  in  relative 
quantity  as  we  proceed  southward.  The  shales  becoming  more 
siliceous,  the  calcareous  sandstone,  above  mentioned,  grows  also 
.more  calcareous,  passing  in  some  places  into  an  excellent  limestone 
occasionally  thirty  feet  thick. 
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The  iron  ore,  so  frequently  to  be  met  with  in  the  upper  part  of  this 
formation,  is  not  seen  on  the  Conemaugh,  but  following  the  belt 
southward  along  Laurel  hill,  we  find  many  signs  of  it,  as  where  the 
Johnstown  and  Ligonier  turnpike  crosses  the  ridge.  At  this  point 
the  quality  of  the  ore  is  not  promising,  while,  upon  the  western  slope 
of  the  mountain,  the  limestone,  which  underlies  it,  is.  quarried  and 
used  to  some  extent.  This  calcareous  rock  shows  itself  likewise  at 
the  crossing  of  the  Somerset  turnpike,  but  unaccompanied  by  indica- 
tions of  the  iron  ore  which  ought  not  to  appear  in  contact  with  it, 
but  in  its  vicinity.  It  exhibits  here,  as  in  many  other  places,  in  a 
very  remarkable  degree,  the  action  of  violently  and  irregularly  eddy- 
ing currents  at  its  formation,  the  often  massive  beds  showing  innu- 
merable oblique  and  meeting  layers  that  plainly  mark  its  unequal 
deposition. 

Still  further  south,  on  the  summit  of  the  mountain,  at  the  head  of 
Garey's  run,  the  iron  ore  of  the  red  shale  is  exposed  in  a  very  ac- 
cessible manner.  It  occurs  on  a  large  tract,  the  surface  of  which, 
slopes  gently  and  uniformly  to  the  S.  £.  in  obedience  to  the  general 
inclination  of  the  strata,  the  ore  band  occupying  the  uppermost  layers. 
This  ore  has  been  used  at  Fayette  furnace,  on  Indian  creek,  being 
got  by  stripping  and  turning  up  the  soil  and  superficial  shale  to  the 
depth  of  from  1 5  to  6  feet  At  a  spot  where  we  caused  the  ore  band 
to  be  exposed,  it  measured  8  inches  in  thickness  and  proved  to  be  of 
excellent  quality.  It  is  said  to  have  occurred  in  some  spots  as  thick 
as  3  feet  when  it  was  worked.  The  line  of  highest  land  along  the 
mountain  ranges  a  little  west  of  this  tract  The  crest  consists  of  F» 
XII.,  a  somewhat  lower  parallel  ridge  of  which  two  miles  further 
east,  bounds  the  red  shale  tract  on  the  lower  side*  In  a  little  ravine 
which  intersects  the  easternmost  of  these  sandstone  ridges  appears 
the  iron  ore  in  large  slabs,  lying  loose  in  the  channel  of  the  stream. 
This  is  on  the  property  of  Mr.  John  Dull,  about  four  miles  S.  S.  E. 
from  Garey's.  Some  of  the  slabs  of  ore  are  6  inches  thick.  Ap- 
pearances here  indicate  the  existence  of  two  layers  of  the  ore.  A 
seam  of  excellent  coal,  2  feet  6  inches  thick,  Iks  over  the  ore  at  a 
distance  of  about  thirty  feet  This  bed  probably  belongs  to  a  thin 
lower  group  of  coal  rocks  which,  in  this  southern  section  of  the  State, 
interpolate  themselves  as  a  separate  formation  between  the  upper 
surface  of  the  red  shale  and  the  lower  limit  of  F.  XII.  These  we 
shall  have  occasion  presently  to  describe,  when  treating  of  the  cor- 
responding part  of  the  next  western  or  Ligonier  basin,  where  they 
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are  more  developed.  They  make  their  appearance  in  the  present 
basin  at  least  as  far  north  as  the  neighborhood  of  the  Stoystown 
turnpike,  where,  at  the  head  of  Jones'  creek,  we  find  these  carbona- 
ceous rocks  regularly  interposed,  with  a  thickness  of  about  thirty  feet 
between  the  red  shale  F.  XI.  and  the  sandstone  F.  XII.  Here  the 
enclosed  coal  seam  is  only  9  inches  thick;  it  lies  about  thirty  feet 
above  the  iron  ore  of  the  red  shale  and  reposes  immediately  beneath 
the  rocks  of  F.  XII.,  the  total  thickness  of  which,  at  this  place,  does 
not  exceed  thirty  feet. 

The  iron  ore  of  F.  XI.  is  seen  near  Henry  Whipkey's,  on  the 
Clay  turnpike,  where  it  occurs  at  a  small  distance  beneath  F.  XII. 
in  several  bands,  one  of  which  measures  5  inches,  and  another  2 
inches.  Here,  however,  more  digging  than  we  had  time  to  bestow 
was  requisite  before  we  could  decide  the  exact  position  and  value  of 
these  layers.  South  of  the  Youghiogheny  in  this  basin,  this  ore  has 
not  yet  been  minutely  traced  by  us,  but  of  its  existence  we  have  had 
evidence  in  the  bog  ore  deposites  of  the  springs.  These  are  seen 
on  the  other  side  of  the  mountain,  at  the  crossing  of  the  Turkey 
Foot  road  over  a  branch  of  Meadow  run,  which  descends  into  the 
basin  next  west. 

Formation  XII.,  along  the  eastern  flank  of  Laurel  hill,  exhibits  a 
variable  composition  and  thickness.  On  the  Conemaugh  it  has  the 
character  of  a  coarse  sandstone  and  is  nearly  200  feet  thick,  whereas 
at  Jones'  mill  run,  west  of  Somerset,  its  thickness  is  reduced  to  30 
feet,  and  it  is  underlaid,  as  already  mentioned,  by  as  many  feet  of  coal 
rocks  holding  a  thin  band  of  coal.  On  Ben's  creek,  but  a  few  miles 
'  south  of  the  Conemaugh,  it  includes  massive  beds  of  siliceous  conglo- 
merate, which  is  indeed  the  true  type  of  this  formation  generally 
throughout  the  State. 

The  formation  has  a  thickness  of  100  feet  on  Drake's  run,  a  tribu- 
tary of  the  Youghiogheny.  Overlying  it  is  abed  of  coal  varying  from 
1  to  3s  feet  in  thickness,  separating  this  rock  from  a  bed  of  brown 
sandstone.  In  the  next  basin  to  the  west. this  latter  stratum,  approach- 
ing in  character  to  the  underlying  F.  XII.  is  readily  confounded  with 
it,  the  coal  seam  constituting  the  only  clear  line  of  division.  This  is 
the  coal  seam  A,  of  our  section.  On  Gabriel's  run,  south  of  the 
Youghiogheny,  this  seam  is  2  feet  thick,  consisting  of  excellent  coal. 
Here  the  overlying  rock  is  no  longer  a  brown  sandstone,  but  a  slaty 
micaceous  sandstone,  25  feet  thick* 

A  rude  section  was  obtained  between  the  forks  of  Ben's  creek 
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which  exhibits  the  coal  seam,  B,  of  a  thickness  of  4  feet  reposing 
upon  its  limestone,  here  3  feet  in  depth ;  above  this,  sandstone  and 
slates  supporting  the  coal  bed  C,  also  4  feet  in  thickness,  and  upon 
this  again  a  mass  of  olive  slate  overlaid  by  a  third  coal  bed  referable 
to  D,  of  our  sections.  The  limestone  under  the  coal  B,  is  well  ex- 
posed on  the  new  turnpike  connecting  Johnstown  and  Somerset  In 
the  short  distance  of  a  few  feet,  the  roek  passes  into  iron  ore,  its 
carbonate  of  lime  being  replaced  by  carbonate  of  iron.  The  ore  is 
of  good  quality.  The  coal  C,  appears  for  a  quarter  of  a  mile  along 
the  road  leading  from  the  turnpike  to  Ligonier ;  the  grade  of  the  road 
just  equalling  the  dip  of  the  strata.  In  this  thinly  peopled  district 
the  exposures  are  few  and  the  rocks  therefore  difficult  to  trace. 

Along  Roaring  run,  from  its  mouth  to  the  bridge  on  the  Jennerville 
road,  a  sandstone,  the  upper  member  of  F.  XII.,  fills  the  bed  of  the 
stream.  A  small  exposure  occurs  at  Griffith's  mill,  near  the  road. 
Descending  the  road  from  the  north  to  the  bridge,  we  cross  the  out- 
crop of  a  coal  seam,  which  was  ascertained  to  be  the  bed  A,  of  our 
sections.  It  is  mined  by  Mr.  Bowman,  two  miles  N.  E.  of  the  mill, 
where  it  yields  three  feet  of  rather  indifferent  coal.  Slate  and  shale 
occur  above  it  through  a  thickness  of  50  feet.  Covering  the  surface 
of  these  slates  we  found  mueh  iron  ore  of  excellent  quality.  In  the 
hill  west  of  this  a  massive  sandstone,  25  feet  thick,  overlies  these 
rocks.  This,  following  it  still  westward  towards  the  middle  of  the 
basin,  seems  to  change  in  character,  and  we  are  therefore  deprived  of 
any  key  it  could  afford  us  to  the  overlying  coal  beds.  The  facts 
collected  go  to  show  that  the  coal  bed  B,  4£  feet  thick,  opened  by 
Mr.  Richard  two  miles  west  of  the  bridge,  and  a  band  of  limestone 
3  feet  thick  underlying  it,  range  extensively  through  the  basin,  their 
outcrop  appearing  along  the  streams.  Above  these  we  meet  with 
indications  of  several  other  coal  seams,  the  exact  number  and  thick- 
ness of  which  could  not  be  escertained.  At  the  mouth  of  Lick  run, 
on  Ben's  creek,  is  a  limestone,  5  feet  thick,  apparently  in  this  part  of 
the  series,  the  true  position  of  which  could  not  be  settled  for  want  of 
sufficient  exposures.  Though  this  may  possibly  be  identical  with 
the  limestone  under  the  coal  B,  we  are  disposed  to  view  it  rather  as 
the  band  underlying  the  bed  E. 

Between  CastLeman's  river  and  Laurel  Hill  creek  the  coal  series 
is  much  thicker  than  in  the  country  north  of  Jennerville ;  it  is  more- 
over better  developed,  from  the  greater  height  of  the  hills  bordering 
the  streams.     Near  the  centre  of  the  basin,  in  the  vicinity  of  the 
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a  Turkey  fobt,"  the  coal  measures  have  a  thickness  of  nearly  700 
feet,  while  further  to  the  north  the  basin  becomes  shallower  and  the 
coal  seams  inferior  in  number  and  thickness.  By  compiling  the 
measurements  obtained  in  numerous  places  along  Castleman's  river 
and  in  a  few  diggings  made  on  Laurel  Hill  creek,  we  have  obtained 
a  general  section  shewing  the  following  to  be  the  order  of  stratifica- 
tion, as  exhibited  in  the  engraved  sheet  accompanying  this  report. 

Where  the  basin  is  deepest  it  contains  eight  beds  of  coal,  the  four 
lowest  of  which  are  opened  in  various  places.  These  four  are  iden- 
tical with  the  beds  exposed  on  the  Conemaugh. 

Section  at  Husband9 8  mill,  Laurel  BUI  creek. 

Sandstone.  ' 

Coal  bed  D,  comprising  4  feet  of  coal. 

Coal,  tolerably  good,  2  feet. 

Slate, 
Coal, 

Fire  clay,  good,  1 

Coal,  1 

Fire  clay,  2 

Calcareous  sandstone, 
Iron  ore,  of  fair  quality  in  large  balls,  in  close 

contact, 
Slaty  sandstone,  7 

Iron  ore,  good, 

Sandstone,  2 

Fire  clay,  1 

Bluish  shale,  6 

Coal  bed,  C,  good,  3 

Strata  undetermined,  40  ? 

Bluish  shale,  10 

Black  slate,  3 

Coal  bed,  B,  1     "     6 

Fire  clay,  1 

Limestone,  good,  4 

Slaty  sandstone,  15 

Shale,  with  iron  ore  in  small  bands,  whose 
aggregate  thickness  is  sometimes  2  feet,  but 
variable,  5 

Shale,  5 

Creek,  level. 
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Starting  at  the  conglomerate  and  adopting  as  usual  the  ascending 
order,  the  first  coal  seam  which  we  meet  with  is  the  bed  A,  which 
shows  itself  only  along  OastLeman's  river,  near  the  stream.  It  is 
thickest  at  SchofFs  bridge,  where  it  measures  22  inches.  Its  distance 
from  the  subjacent  conglomerate  is  about  30  feet,  a  massive  sandstone 
separating  them. 

The  next  bed  of  coal,  B,  lies  near  the  base  of  the  hills.  It  is 
everywhere  underlaid  by  its  limestone.  This  coal  is  distant  from 
the  lower  seam,  A,  about  seventy  feet;  it  is  4  feet  thick  on  the  river, 
(where  it  consists  of  three  bands,)  and  1  foot  6  inches  thick  on  Laurel 
Hill  creek.  At  the  former  place  the  limestone  Is  8  feet  thick;  at 
the  latter  only  4  feet.  About  22  feet  below  the  limestone  occurs  a 
thin  seam  of  coal  supporting  a  band  of  iron  ore.  This  is  seen  on 
the  west  bank  of  OastLeman's  river,  a  quarter  of  a  mile  above  the 
fording  at  the  mouth  of  Zook's  run,  and  the  same  band  again  shows 
itself  a  little  above  the  water  level  on  Laurel  Hill  creek,  at  the  old 
salt  boring,  where  in  5  feet  of  shale  there  is  upwards  of  1  foot  of  ore. 

On  Spring  run,  which  empties  into  Castleman's  river  just  below 
the  great  bend,  below  Zook's  run,  ore  occurs  in  the  form  of  slabs 
and  balls  in  a  mass  of  olive  shales  and  sandstone,  15  feet  thick. 
These  strata  lie  twenty  feet  above  the  coal  seam,  B. 

Above  the  coal  B,  about  thirty  feet,  occurs  the  next  seam  C,  at 
the  mouth  of  Cox's  creek.  These  are  forty  feet  apart  on  Laurel 
Hill  creek,  and  sixty  feet  at  Turkey  foot.  At  the  former  place  the 
bed  C  is  2£  feet  thick,  and  at  the  latter  from  3  to  4  feet. 

The  coal  bed  D,  was  only  found  upon  Laurel  Hill  creek,  where, 
ten  miles  above  its  mouth,  its  outcrop  is  seen  twenty  feet  above  that 
of  the  bed  C.  Here  it  includes  tljree  bands,  and  is  4  feet  thick, 
resting  upon  11  feet  of  sandstone.  This  sandstone  contains  good 
nodular  iron  ore  in  two  bands,  seven  feet  asunder,  the  whole  amount* 
ing  to  11  inches  in  thickness.  On  Drake's  run,  about  eight  miles 
S.  W.  of  this  locality,  there  occurs  a  band  of  iron  ore,  at  least  9 
inches  thick,  occupying  a  corresponding  position  in  the  strata.  Here 
the  coal  bed  C  is  also  recognized,  lying  at  some  distance  below  the 
ore  and  having  its  usual  thickness  of  about  3  feet.  A  layer  of  iron 
ore,  similarly  situated  in  the  series,  is  found  at  Henry  Whipkey's, 
on  the  *  Clay  turnpike,"  at  the  foot  of  Laurel  hill.  An  ore  refer- 
able to  the  same  band,  was  discovered  in  abundance  on  Gabriel's 
run,  south  of  the  Youghiogheny.  A  comparison  of  this  coal  seam,  D, 
as  it  occurs  upon  Laurel  Hill  creek,  with  the  bed  B,  on  Castleman's 
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river  at  the  mouth  of  Zook's  run,  showing  the  close  similarity  which 
sometimes  prevails  between  distinct  strata,  may  impress  a  useful 
caution  upon  those  who  would  try  to  identify  layers  merely  by  their 
internal  resemblance.     The  seam  B  consists  of, 

Coal,  2  feet 

Slate,  2  inches. 

Coal,  6     " 

Fire  clay,  1     " 

Coal,  1     "     6      « 

While  the  bed  D  shows  these  divisions : 

Coal,  2  feet. 

Black  slate,  8  inches. 

Coal,  4      " 

Black  slate,  1     " 

Coal,  1     "     6      " 

"The  coal  seam  E  is  seen,  sixty  feet  above  the  bed  C,  opposite 
Phillippe's,  on  Castleman's  river,  four  miles  below  Cox's  creek.  It 
is  generally  about  20  inches  thick,  and  at  Spring  run,  (not  on  the 
map,)  reposes  upon  2  feet  of  limestone,  the  stratum  which  usually 
supports  it. 

The  coal  bed  P,  at  the  same  place,  occurs  over  E,  separated  by 
about  50  Feet  of  strata,  embracing  in  their  lower  part  a  mass  of  olive 
colored  shale,  which  encloses  a  few  balls  of  iron  ore. 

The  next  seam,  G  of  the  section,  is  indicated  by  a  conspicuous 
bench  which  encircles  the  tops  of  the  highest  hilhu  That  singular 
natural  mound  called  Fort  Hill,  is  not  quite  high  enough  to  receive 
this  bed,  though  its  sides  are  indented  by  the  outcropping  of  the 
other  lower  seams.  The  distance  of  the  bed  G  above  F  is  about 
ninety  feet,  the  interposed  strata  being  in  the  upper  part  flaggy  sand- 
stone and  in  the  lower,  slates  and  shales,  some  of  which,  judging 
from  the  soil,  are  red. 

A  hundred  feet  higher  in  the  series,  lies  the  eighth  eoal  bed,  H» 
indicated  by  a  well  defined  bench  near  the  summits  of  the  highest 
hills.  No  opportunity  presented  itself  for  determining  the  thickness 
and  quality  of  this  stratum,  or  for  ascertaining  the  existence  of  ttfe 
limestone,  elsewhere  found  in  this  part  of  the  series.  * 

The  occurrence  of  this  seam,  H,  so  near  the  tops  of  the  highest 
hills,  accounts  for  the  absence  of  the  great  bed  I,  seen,  in  the  Ligo- 
nier  and  Berlin  basins,  at  an  eivatioti  above  it  averaging  fifty  feet 
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There  is  a  bare  possibility  of  its  existence  in  some  of  the  very  highest 
knobs  in  the  centre  of  the  basin.  There  is  also  a  very  slight  hope 
of  finding  this  great  bed  in  the  northern  part  of  the  basin  near  the 
Gonemaugh,  south  of  Johnstown,  where,  throughout  a  range  of 
several  miles,  a  conspicuous  coal  bench  is  visible  in  many  places  on 
the  very  highest  land,  in  a  position  agreeing  closely  by  measurement 
with  that  which  this  bed  ought  to  occupy,  adopting  the  Ligonier 
section  as  our  standard. 

In  the  above  account  of  the  coal  seams  of  Somerset  county  we 
have  restricted  our  description  chiefly  to  the  main  coal  formation 
which  rests  above  the  conglomerate  and  sandstones  constituting  F. 
XII.  But  there  exists,  as  we  have  mentioned,  a  lesser  group  of  coal 
rocks  somewhat  lower  in  the  series,  interposed  between  F.  XII.  and 
F.  XI.  These  first  assume  a  notable  importance  in  this  basin, 
immediately  east  of  Laurel  hill;  but  as  they  expand  to  greater  thick* 
ness  in  the  next  trough  to  the  west,  that  of  Indian  Creek  valley,  we 
shall  reserve  a  more  detailed  notice  of  them  for  the  close  of  our 
description  of  that  basin. 

Coal  basin  between  Laurel  hill  and  Chesnut  ridge. 

The  next  tract  of  country  which  demands  description  in  our  pro- 
gress westward,  is  the  well  defined  coal  basin  bounded  on  the  east 
by  the  mountain  ridge  called  Laurel  hill  and  on  the  west  by  the 
similar  chain  of  Chesnut  ridge.  These  bounding  mountains  are 
broad,  single,  parallel  and  anticlinal  ridges,  of  even  summits  and 
remarkable  regularity  of  outline.  While  their  crests  rarely  have  an 
elevation  of  more  than  nine  hundred  feet  above  the  adjoining  valleys, 
they  rest  upon  a  base  varying  from  three  to  five  miles  wide.  They 
are  both  o£  anticlinal  structure,  a  single  axis  of  elevation  traversing 
the  whole  length  of  each.  The  lowest  rocks  of  our  great  secondary 
series  uplifted  to  the  surface  at  these  axes  are  the  sandstones  consti- 
tuting F.  X.  These  rise  to  the  day  only  near  the  crest  of  each 
mountain ;  nor  do  they  always  appear,  the  overlying  red  shale  F. 
XI.  and  the  sandstones  F.  XII.  often  folding  over  them  at  the  sum- 
mit. The  red  rocks  of  F.  IX.  show  themselves  only  in  the  middle 
of  the  mountain  at  its  base,  where  either  ridge  is  traversed  by  a  deep 
notch  or  mountain  gap;  nor  do  they  ever  rise  high  above  the  water 
level,  but  form  a  low  arch  directly  at  the  anticlinal  axis.  The  for- 
mation thus  shows  itself  at  the  gaps  of  the  Conemaugh  and  the 
Toughiogheny.     The  anticlinal  structure  of  these  ridges,  combined 
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with  the  gentle  inclination  of  their  strata,  causes  their  flanks  to  con- 
sist in  a  great  measure  of  one  formation,  the  sandstone  and  conglo- 
merate beds  of  F.  XII.,  dipping-  nearly  parallel  with  their  slopes,  and 
only  the  lower  rocks  of  the  coal  series  leaning  against  their  base  or 
rising  to  a  moderate  height  along  their  lower  acclivities.  In  quarters 
where  the  uplifting  movement  has  been  great  with  a  proportionate 
denudation  of  the  strata  along  the  summit,  the  top  of  the  mountain 
is  for  a  considerable  space  almost  flat,  and  in  many  instances  even 
hallowed  into  a  double  summit  by  the  removal  of  the  soft  shales  of 
F.  XI.  giving  prominence  to  the  harder  overlying  sandstones  of  F. 
XII.  The  latter  is  especially  the  case  where  F.  XI.  possesses  con- 
siderable thickness,  as  it  does  along  Chesnut  ridge,  especially  that 
southern  half  of  it  which  bears  the  name  of  the  West  Laurel  hiD. 
Where  F.  XI.  is  thus  developed  along  each  brow  of  the  mountain  or 
immediately  over  its  axis,  the  reddish  iron  ore  near  the  top  of  the 
formation  and  the  limestone  in  its  lower  part,  are  frequently  accessi- 
ble. These  mountain  ridges  exhibit  in  their  anticlinal  axes  a  beauti- 
ful confirmation  of  that  almost  invariable  law  which  I  have  discovered 
to  belong  to  the  axes  of  elevation,  generally,  of  the  whole  Appala- 
chian chain  of  the  United  States.  The  feature  I  allude  to,  is  a  greater 
steepness  of  the  strata  on  the  northwestern  than  on  the  southeastern 
side  of  the  axis. 

The  coal  basin  of  the  Ligonier  valley  included  between  Laurel 
hill  and  Chesnut  ridge  maintains  a  very  regular  breadth  of  about 
six  or  seven  miles  throughout  its  entire  length  from  the  Conemaugh 
to  the  Youghiogheny  river.  The  coal  measures  extend  entirely 
across  the  valley,  resting  against  the  base  of  each  mountain  and  rising 
a  moderate  distance  up  its  slope.  The  inclination  of  the  rocks  is 
generally  very  gentle,  being  seldom  more  than  7°.  The  only  excep- 
tion to  this  is  along  the  eastern  edge  of  the  valley,  or  rather  in  the 
lower  slope  of  Laurel  hill,  where  the  N.  W.  dip,  obedient  to  the 
want  of  symetry  in  the  anticlinal  axes  above  spoken  of,  is  much 
steeper  than  elsewhere,  amounting  in  some  places,  especially  near 
the  Youghiogheny,  to  30°.  In  the  central  tracts  the  strata  are  nearly 
horizontal  over  a  considerable  breadth  of  the  valley  but  being  deeply 
trenched  by  the  valleys  of  the  larger  streams  their  mineral  contents 
are  well  exposed  aud  placed  accessible  to  the  miner. 

Commencing  our  local  details,  as  far  as  we  shall  attempt  minute 
description,  with  the  geology  of  the  basin  in  the  neighborhood  of  the 
Conemaugh,  let  us  begin  with  the  stratification  in  the  neighborhood 
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of  Armagh  and  Lockport.  The  following  section,  derived  from  a 
careful  examination  of  the  beds  at  Lockport,  will  serve  to  represent 
tike  lower  beds  of  the  coal  series  as  they  oceur,  not  only  there,  bat 
at  various  other  localities  along  the  river. 

Section  at  Lockport — Conemaugh  river. 

Coal,  (E,)  indicated  by  its  smut  and  a  bench. 

Sandstone,  with  other  overlying  strata,  25  feet 

Coal,  (D,)  6    " 

Strata  undetermined,  20    " 

Coal,  (C,)  2  feet  4  inches. 

Strata  undetermined,  20 

Coal,  (B,)  of  excellent  quality,  2 

Limestone,  3  feet  thick  contained  in  a  space  of  10 


Hydraulic  limestone,  passing  into  blue  shale,  8     "  j 

Iron  ore,  6  to  8  inches,  7     u 


Shale,  containing  scattered  iron  ore,  12    " 

Iron  ore,  4  to  6  inches,  5     " 

Shale,  25    " 

Coal,  (A,)  comprising  coal  6  inches,  slate  1  foot,  coal  2$  feet  4 

inches. 
Sandstone. 
Rocks  of  F.  XII.,  in  the  river  bed  below  Lockport. 

It  will  be  seen  by  the  following  section,  procured  at  Centreville, 
that  none  of  the  lower  beds  of  the  previous  section  are  above  the 
levels  of  the  streams  at  this  place,  which  is  near  the  centre  of  the 
basin.  We  do  not  pretend  to  introduce  into  this  and  the  other  ac- 
companying sections  all  the  strata  found  in  the  adjacent  hills,  deem- 
ing it  best  to  restrict  our  list  to  those  which  could  be  definitely 
ascertained  and  measured  between  the  water  level  and  the  limit  of 
the  good  exposures,  intending  to  complete  the  series  by  an  entire 
section  embracing  the  upper  beds  derived  from  explorations  nearer 
Ligonier. 

Section  at  Centreville. 

Limestone,  (under  coal  bed  E,)  6  feet. 

Strata  undetermined,  20    " 

Coal,  (D,)  6    «• 
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This  coal  lifes  a  little  below  the  bed  of  the  river  but  appears  a 
quarter  of  a  mile  above  and  a  mile  and  a  half  below  the  village, 
shewing  this  to  be  the  centre  of  the  basin. 

Passing  still  farther  across  the  basin  towards  its  eastern  side,  the 
lower  beds  embraced  in  the  Lockport  section  again  rise  from  below 
the  water  level,  as  will  be  seen  by  a  comparison  of  that  with  the  fol- 
lowing section  made  at  Rogers*  mill,  near  Laurel  hill : 

Section  at  Sogers'*  mill. 

Coal,  (E,)  1  feet  8  inches. 

Strata  undetermined,  a  small  interval. 

Limestone,  6  ? 

Strata  undetermined,  20 

Coal,  (D,)  containing  at  Logan's  2  inches  of 

black  slate,  6    "     2     " 

Strata  undetermined,  20 
Coal,  (C,)  of  good  quality,  1 

Slaty  sandstone,  10    " 

Coal,  (B,)  of  good  quality,  I    "     8     " 

Above  the  coal  E,  occur  the  signs  of  two  other  beds,  the  upper- 
most being  near  the  tops  of  the  hills. 

In  the  hills  at  Bolivar,  on  the  western  side  of  the  basin,  Ahe  strata 
are  similar  to  those  at  Lockport,  the  limestone  accompanying  the  coal 
seam  E,  being  there  visible  in  its  usual  position.  About  two  miles 
north  of  Bolivar,  we  find  the  coal  bed  C,  but  instead  of  measuring 
2  feet  4  inches,  it  is  here  4  feet  thick.  The  limestone  of  the  bed  E, 
is  there  likewise  4  feet  thick. 

East  of  Armagh,  five  miles,  and  one  and  a  half  north  of  the  turn- 
pike gate',  we  again  find  the  6  feet  bed,  (D,)  occurring  at  the  foot  of 
the  mountain.  We  here  meet  with  indications  of  no  less  than  seven 
beds,  though  only  this  one  appears  to  be  adapted  to  mining.  On 
Finley's  run,  the  lowest  coal  bed,  A,  shows  itself  and  contains  3  feet 
of  good  coal.  Almost  immediately  beneath  it  occur  the  sandstones 
F.  XII.,  measuring  here  about  fifty  feet,  and  further  down  the  stream 
appear  the  red  shales  of  F.  XI.  The  iron  ore,  often  found  near  the 
upper  limit  of  this  last  formation,  was  here  sought  for  but  not  found. 
Its  existence  in  another  locality,  on  a  hill  about  two  miles  from  the 
run,  is  betrayed  by  a  large  deposite  of  bog  ore  which  has  been  used 
to  supply  a  small  furnace.     Guided  by  this  deposite,  the  hard  ore 
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may  very  probably  be  found,  and  should  it  be  present  in  quantity,  it 
mast  be  traceable  to  within  a  few  rods  of  the  furnace.  The  previous 
sections  will  suffice  to  indicate  to  the  proprietors  of  land  in  this  vicin- 
ity in  what  positions  to  search  for  the  large  coal  seam,  D,  and  the 
limestone  above  it*  The  deposite  of  bog  ore,  which  is  near  the  top 
of  Laurel  hill,  occupies  about  four  acres  of  surface,  and  varies  in 
depth  from  4  to  20  feet.  At  the  bottom  the  ore  is  concreted  and 
dark  while  higher  up  it  consists  of  alternating  hard  and  soft  bands. 
Its  average  thickness  over  the  four  acres  may  be  estimated  at  10  feet. 
Within  six  feet  of  the  lower  edge  of  the  outcrop  of  F.  XII.  are  in- 
dications of  the  hard  ore  of  F.  XI.  in  a  bench  traceable  for  several 
miles,  bog  ore  springs  similar  to  the  previous  one  being  seen  along 
the  mountain.  The  outcrop  of  the  red  shale,  F.-XL,  at  the  passage 
of  the  Conemaugh  through  Chesnut  ridge,  was  carefully  examined 
for  ore  but  without  success.  Ross  furnace,  which  has  been  in  opera- 
tion for  more  than  twenty  years,  has  recently  been  much  straitened 
for  ore ;  as  springs  depositing  bog  ore  issue  from  the  junction  of  the 
red  shale  and  F.  XII.  it  is  possible  that  the  hard  ore  may  be  dis- 
covered here  if  the  clue  be  properly  pursued.  The  ore  bed  formerly 
worked  might  be  mined  below  its  outcrop,  as  it  undoubtedly  descends 
with  the  western  dip  of  the  strata.  » 

From  the  vicinity  of  Fairfield  to  a  little  north  of  Ligonier,  there  is 
a  belt  of  country  along  the  middle  of  the  basin  from  2£  to  3  miles 
wide  which  embraces  the  upper  strata,  the  most  productive  in  coal 
and  limestone  of  the  valley.  The  limestone  is  here  more  abundant 
than  usual.  The  following  section  represents  the  stratification  about 
two  miles  north  of  Ligonier : 

Section — Ligonier  Valley. 

Limestone,  at  the  summits  of  the  hills, 

Strata  undetermined,  about 

Coal,  (L,) 

Stratum  unknown, 

Limestone,  (e,)  6  feet  thick  at  Keiffer's, 

Coal  slate, 

Coal,  (K,) 

Olive  slate  and  soft  brown  shale, 

Coal,  (I,)  10  feet  at  Keiflfer's,  7  feet  at  Giesy's,     8     "     6  inches. 

Strata  unknown, 


7  feet. 
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Limestone,  (d,)  4  to  9  feet,  5  feet. 
Shale  and  sandstone,  20  **                   t 
Coal,  (H,)  of  good  quality,  S  "" 
Stratum  unknown,  B  " 
Limestone,  ferruginous,  3  " 
Brownish  olive  shale  and  black  slate,  not  mea- 
sured, about  15  " 
Coal,  (G,)  smut  only  seen. 

Sandstone,  ♦       #0  " 

Olive  shale,  24  " 

Black  slate,  0  * 
Coal,  (F,)  not  opened. 

Materials  unknown,  about  15  " 
Coal ;  supposed  to  be  one  of  the  thin  bands 

accompanying  F  elsewhere. 

Olive  shale, — a  little  iron  ore,  BO  " 

Coal,  (E,)  1  " 

Limestone,  (b,)  1  " 

The  lowest  coal  and  limestone  of  this  section  corresponding  to  the 
uppermost  coal  and  limestone  of  the  section  at  Lockport,  we  possess 
in  the  union  of  the  two  a  very  complete  representation  of  the  whole 
series  of  be^s  composing  this  coal  basin.  In  the  Ligonier  neigh- 
borhood other  lower  bands  were  noted  which  I  have  not  included 
in  the  section,  as  they  did  not  admit  of  precise  admeasurements. 
One  of  these  is  a  coal  seam  1  foot  thick,  corresponding  probably  to 
the  bed  C  of  other  localities ;  another  is  a  coal  seam  the  represent- 
ative of  A,  rained  by  Mr.  Mitchell,  near  the  foot  of  Chesnut  ridge, 
where  it  is  5£  feet  thick.  '  At  a  short  distance  beneath  this  appear 
the  sandstones  of  F.  XII.  Both  of  these  coals,  with  their  accom- 
panying rocks,  are  far|>elow  the  water  level  in  the  immediate  neigh- 
borhood of  Ligonier  town,  and  emerge  to  the  day  only  on  the  two 
sides  of  the  basin. 

The  large  coal  seam,  I  of  the  section,  occurs  on  many  farms  along 
the  central  part  of  the  valley,  having  its  eastern  and  western  outcrops 
along  the  slopes  of  a  range  of  high  narrow  hills  occupying  the  middle 
of  the  trough.  It  varies  in  thickness  from  7  to  10  feet.  The  coal 
is  jet  black,  of  a  brilliant  lustre,  and  comparatively  free  from  sul- 
phuret  of  iron  and  slate.  These  features,  together  with  its  position 
in  the  series,  make  it  probable  that  this  fine  bed  of  coal  is  identical 
with  the  large  Pittsburg  seam,  by  far  the  most  valuable  member,  of 
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western  coal  measures.  This  coal  is  of  a  firm  texture,  though  it 
affects  to  a.  partial  extent  that  columnar  form  so  prevalent  in  many 
of  the  coal  beds  in  the  basins  near  the  Allegheny  mountain.  At 
Giesy's  it  is  lifted  in  long  columnar  pieces,  but  at  KefFar's  and  other 
places  it  does  not  show  this  structure. 

The  seam  A,  worked  by  Mr.  Mitchell  near  the  foot  of  Chesnut 
ridge,  after  dipping  under,  emerges  on  the  other  side  of  the  valley 
between  Laughlinstown  and  Laurel  HiH,  where  its  outcrop  is  indi- 
cated by  a  smujt  immediately  above  the  upper  beds  of  F.  XII.  It  is 
there  overlaid  by  several  other  seams  occupying  the  position  of  the 
lower  beds  seen  in  our  previous  sections.  Thus  the  first  above  it, 
accompanied  by  a  limestone,  is  probably  the  bed  B,  though  it  is  here 
only  a  foot  and  a  half  thick.  Next  in  the  order  ascending  are  two 
thin  adjacent  bands,  the  representatives  probably  of  C,  while  higher 
up  occurs  a  bed,  the  equivalent  of  I),  which  is  here  3  feet  thick,  and 
accompanied  by  a  considerable  amount  of  iron  ore.  At  Ross  furnace, 
in  the  same  bety  of  strata,  but  further  to  the  north  by  six  miles,  this 
lowermost  bed.  A,  was  recently  opened  by  us,  and  ascertained  to  be 
4 5  feet  thick,  though  it  had  lam  neglected,  under  an  erroneous  belief 
that  it  was  of  very  insignificant  size.  Our  knowledge  of  the  strati- 
fication led  us  to  apprehend  an  error  in  the  statements  given  that  it 

'  was  only  a  foot  or  so  in  thickness,  while  the  result  has  established 

the  accuracy  of  the  comparisons  which  suggested  that  this  was  the 

coa|  A,  and  that  it  ought  to  be  of  dimensions  available  for  mining. 

The  large  coal  bed  I,  has  been  detected  in  a  few  places  south  of 

~  the  Conetnaugh,  but  it  lies  every  where  too  near  the  tops  of  the  hills 
to  be  profitably  wrought.  It  was  sought  for  in  a  bench  near  Rogers's 
mill,  on  very  elevated  ground,  but  the  only  trace  of  a  coal  seam  dis- 
covered was  a  thin  band  five  inches  thick. 

That  part  of  the  coal. basin  which  lies  between  the  Loyalhanna 
and  the  head  waters  of  Indian  creek,  is  comparatively  illy  provided 
with  accessible  coal  seams.  This  remark  applies  more  expressly  to 
the  central  tracts  of  the  valley  which,  in  the  country  north  of  Ligo- 
nier,  we  have  found  to  be  so  well  supplied.  The  only  productive 
portions  of  the  district  now  to  be  described  are  the  two  strips  of 
country  bordering  the  edges  of  the  basin,  where  the  coal  beds  B,  C, 
*  and  E,  of  the  lower  part  of  the  series  rise  to  the  surface  from  beneath 

*  the  thick  superincumbent  sandstones  and  shales  which  fill  the  series 
from  E  to  H,  and  which  here  occupy  all  the  middle  of  the  basin. 

'  A  carefully  compiled  section,  elaborately  made  from  observations  in 
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ft  great  variety  of  places,  show  that  the  only  valuable  material 
included  within  the  first  or  uppermost  one  hundred  and  fifty  feet  pf 
strata  in  the  central  bills  of  the  valley  is  a  single  band  of  Umestpne, 
about  one  foot  and  a  half  thick,  while  the  only  workable  cpal  seam 
within  the  space  k  a  high  bed,  probably  H,  near  the  top  of  a  hill  in 
4he  very  middle  of  the  basin*  Below  this  barren  group  of  rocks, 
but  only  at  the  sides  of  .the.  valley,  oeejnr  the  U>wer0coaVseams  and  a 
limestone.  Thus  the  coal  bed  E,  the  fc*t  of  ,the*e  descending,  shows 
itself  along  the  valley  of  Four  Mile  run  and  a  little  further  west, 
immediately  at  the  base,  of  Ghesnut  ridge*  •  JUs  opened  at  the  bridge 
over  the  stream,  on  the  .Greensburg  road*  simile  west  of  Four  Mile 
run,  where  it  is  S  feet  1  inch  thick*  This  bed  corresponds  in  posi- 
tion with  that  opened  by  Mr.  Nelson,  six  miles  S.  S.  W,  from  Ligonier, 
though  the  latter  bed  is  only  1  foot  1  inch  in  thickness.  So  remark- 
able a  declension  in  the  size  of  the  bed  in  so  short  a  distance,  in 
this  direction,  is  the  only  circumstance  'which  suggests  any  doubt  in 
respect  to  the  identify  of  the  coal  of  the  two  places*  A  band  of 
limestone  accompanies  the  coal  at  each  locality.  Indications  of  a 
large  bed  of  coarse  calcareous  iron  ore  occur  in  immediate  connexion 
with  the  limestone  at  the  place  mentioned  on  the  Greensburg  road. 

On  Chesnut  ridge,  near  an  old  furnace  on  Jacob's  creek,,  three 
miles  S.  W.  of  Harman's,  the  seme  coal  bed,  E,  has  been  opened 
and  shows  a  thickness  exceeding  4  feet.  A  band  of  cannel  coal,  6 
inches  thick,  traverses  the  seam  about  eighteen  inches  from  the  roof 
both  here  and  at  the  opening  just  previously  mentioned,  serving  if 
other  evidence  were  wanting,  to  identify  the  bed.    Its  underlying 

i  limestone  and  attendant  iron  ore  were  also  found  within  four  or  six 
feet  of  the  coal.  The  limestone  measured  1  foot,  and  the  kidney  ore 
over  it-amounted  to  from  %  to  5  inches  in  total  thickness. 

The  next  coal  seam  descending  is  C,  separated  by  about  forty  feet 
of  sandstone  from  the  above  described  bed  E,  and  thirty-five  feet 
below  it  again  is  the  well  marked  stratum  B.    Each  of  the  beds,  B 

.  and  C,  is  here  2  feet  thick ;  the  separating  shales  contain  a  solid  band 
of  iron  ore  of  excellent  quality,  varying  in  thickness  from  5  to  8 
inches,  besides  a  considerable  amount  of  ore  in  detached  flattened 
balls.  These  things  occur  at  Harman's,  up  Four  Mile  run,  above 
the  mill  which  is  at  the  crossing  of  the  Greensburg  road.    The  spot 

.  appears  to  be  important  on  account  of  the  abundance  and  good  qua- 
lity of  the  ore,  though  the  immediately  adjoining  coal  beds,  B  and  C, 
are  scarcely  of  sufficient  thickness  to  be  available  towards  the  manu- 
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facture  of  iron  at  this  place,  the  thicker  workable  seam  E,  with  its 
companion  the  limestone  lies  higher  op  in  the  same  hill.  A  heavy 
bed  of  conglomerate,  the  uppermost  of  F.  XIL  underlies  the  coal  B, 
and  iron  ore  at  a  very  moderate  distance,  suggesting  that  the  coal  A, 
if  indeed  it  continue  in  this  neighborhood,  must  lie  beneath  this  rock, 
.  as  we  find  it  further  south.  Such  alternation  of  the  lower  coal  seams 
with  the  upper  beds  of  F.  XII.  is  of  frequent  occurrence  in  all  our 
coal  fields,  both  bituminous  and  anthracitic. 

Eastward  from  the  old  furnace  of  Jacob's  creek  occur  the  two 
coal  beds,  B  and  C,  with  their  interposed  iron  ore.  Here  they  are 
only  twenty  feet  apart  and  show  a  corresponding  reduction  of  thick- 
ness, the  bed  B  measuring  but  one  foot,  and  the  bed  C  one  foot  and 
a  half.  In  the  interval  we  find  six  inches  of  good  iron  ore  embraced 
within  four  feet  of  shale. 

Near  the  above  spot  the  red  shale  F.  XL  shows  its  limestone 
cropping  out  in  a  stratum  15  feet  in  thickness.  The  iron  ore  near  the 
top  of  the  formation  was  formerly  procured  for  the  furnace.  It  lies 
in  several  bands  whose  aggregate  thickness  is  about  8  inches. 

The  topographical  features  of  the  section  of  the  basin  we  have 
been  describing  are  somewhat  peculiar,  owing  to  the  prevalence  of 
soft  shales  in  that  portion  of  the  series  occupied  by  the  hills  of  the 
central  belt  of  the  valley.  The  summits  are  often  quite  plane^  though 
gently  sloping  in  conformity  with  the  gentle  dip  of  the  strata. 

Of  the  hills  in  the  middle  of  the  basin  near  the   county  line 

dividing  Westmoreland  and  Fayette. 

Let  us  shift  our  attention  now  to  that  part  of  the  valley  which 
borders  the  dividing  line  of  Westmoreland  and  Fayette.  In  the 
rolling  surface  of  this  district  we  defect  many  of  those  indentations 
in  the  hills  called  coal  benches,  very  few  of  which  however  have 
been  penetrated  for  the  coal.  These  hills  contain  only  the  middle 
portion  of  the  coal  series  or  the  strata  which  intervene  between  the 
bed  B,  and  the  large  upper  seam  I.  Hence  the  relatively  snail 
amount  of  workable  coal  in  this  neighborhood.  At  the  base  of  the 
hills  the  coal  E  and  its  limestone  certainly  exist,  and  perhaps  the 
next  inferior  bed  D,  which  on  the  Oonemaugh  is  in  some  places  6 
feet  thick,  but  probably  thinner  here.  These  are  the  only  available 
strata  in  all  the  central  region  between  the  head  waters  of  Indian 
creek  and  the  southern  branches  of  the  Loyalhanna. 
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Of  the  strata  on  Indian  creek.  ' 

Passing  southward,  down  the  tributaries  of  Indian  creek,  we  fol- 
low it  for  eight  or  ten  miles  through  the  coal  measures,  descending 
in  the  stratification  until  we  reach  Fayette  furnace  at  the  mouth  of 
Laurel  run,  where  the  stream  flows  over  rocks  that  may  be  referred 
either  to  the  upper  part  of  F.  XII.  or  the  lower  portion  of  the  coal 
measures;  for  coal  A,  (here  one  hundred  feet  beneath  the  creek,) 
may  be  referred  as  well  to  the  former  as  to  the  latter.  Continuing 
down  the  creek,  which  enters  lower  and  lower  strata  in  its  course, 
the  underlying  coal  bed  A,  at  length  appears  about  two  miles  |pelow 
St.  John's  furnace,  where  it  is  embraced  among  massive  sandstones, 
that  form  a  series  of  steps  at  their  outcrop  along  the  channel  of  the 
creek,  nearly  the  whole  way  from  a  mile  above  the  furnace  to  the 
mouth  of  the  stream.  We  may  consider  the  main  body  of  F.  XII. 
to  commence  below  the  coal  bed,  and  to  embrace  all  the  rocks  thence 
to  near  the  mouth  of  the  creek  where  the  stream  at  last  reaches  the  red 
shales  of  F.  XL  exposing  them,  in  a  thickness  of  fifty  feet,  resting 
upon  their  well  marked  calcareous  sandstone  at  the  water  level.  As 
the  rocks  here  dip  gently  eastward,  towards  the  middle  of  the  basin, 
we  find  these  beds  of  F.  XI.  disappearing  below  the  Youghiogheny 
as  we  ascend  it  in  the  same  direction,  the  neighboring  bluffs  showing 
all  the  way  at  their  base  vast  bodies  of  debris  in  the  form  of  broken 
blocks  of  sandstone  and  conglomerate,  derived  from  the  cliffs  above, 
where  F.  XII.  rises  nearly  perpendicularly  two  hundred  feet  from 
the  stream.  Regarding  F.  XII.  as  terminating  at  the  first  coal  seam, 
A,  the  total  thickness  of  the  formation  will  be  about  one  hundred  and 
fifty  feet ;  but  if  we  make  it  to  embrace  the  coal  and  the  over  resting 
conglomerate  and  sandstone,  the  whole  will  measure  about  two  hun- 
dred and  fifty  feet.  Ascending  the  river,  F.  XI.  is  out  of  reach  until 
we  get  about  two, miles  above  the  Ohiopile  falls;  here  it  emerges 
with  a  tolerably  steep  western  dip  and  is  followed,  as  we  approach 
the  gap  of  the  mountain,  by  the  rocks  of  F.  X.,  and  finally,  at  the 
axis  of  the  ridge,  by  those  of  formation  IX. 

The  sections  designed  to  exhibit  the  stratification  in  mis  region 
were  unavoidably  meagre,  though  data  enough  were  collected  to  es- 
tablish an  accordance  among  themselves  and  between  them  and  the 
corresponding:  parts  of  a  more  complete  section  obtained  in  the  neigh- 
borhood of  Fayette  furnace. 

In  this  principal  section,  (which  is  represented  in  the  engraved 
sheet,)  the  largest  coal  seam  of  this  part  of  the  valley  is  the  bed  B, 


*  * 
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which  near  the  furnace  yields  3£  feet  of  good  coal,  and  an  extra  foot 
of  an  inferior  kind.  It  has  beeil  also  exposed  at  intervals  for  several 
hundred  feet  by  the  erosive  action  of  the  stream  along  Indian  creek 
just  above  the  mouth  of  Laurel  run ;  it  was  once  worked  at  this 
plaoe  by  stripping  it  at  its  outcrop*  At  both  the  above  localities  it 
underlies  a  bed  of  brown  shale.  The  coal  may  be  seen  cropping 
oat  in  a  deep  ravine  to  the  west  of  Indian  creek,  crossed  by  the  turn- 
pike leading  to  Connellsville.  It  was  once  mined  by  stripping  at  St. 
John's  furnace,  where  its  elevation  above  the  stream  is  about  eighty 
feet 

The  limestone  accompanying  this  coal  appears  where  the  turnpike 
crosses  Indian  creek,  in  a  bed  8  feet  thick.  About  fifteen  feet  above 
tie  coal  lies  a  band  of  iron  ore  8  inches  thick. 

*  The  coal  seam,  A,  previously  stated  to  be  one  hundred  feet  lower 
in  the  series  was  passed  in  boring  a  salt  well  near  the  furnace.  Its 
thickness  in  the  well  has  been  stated  to  us  at  1  foot,  agreeing  with  ite 
dimensions  at  its  outcrop  in  the  creek's  bed,  two  miles  below  St 
John's  furnace.     This  coal  is  of  excellent  quality. 

Fifty  feet  above  the  coal  bed  B,  lies  C,  once  opened  where  the 
turnpike  ascends  the  first  hill  west  of  Indian  creek,  and  stated  to  be 
3  feet  thick,  but  of  indifferent  quality. 

About  one  hundred  feet  above  this,  a  band  of  light  colored  pure 
limestone  has  been  quarried,  the  thickness  of  which  could  not  be  as- 
certained from  the  falling  in  of  the  earth.  A  bed.  of  coal  overlies  it 
within  a  few  feet,  yielding  it  is  stated,  3  feet  of  good  coal.  Strata 
deemed  to  be  the  same,  were  met  with  four  miles  further  south,  on 
Mr.  M'Koun's  farm,  where  the  coal  is  in  two  bands  separated  by 
nearly  four  feet  of  fire  clay,  the  upper  band  showing  3  feet  of  coal, 
containing  no  impurity  but  sulphuret  of  iron,  and  the  lower  band,  lj 
foot  of  equally  good  quality.  A  calcareous  spring,  indicating  the  out- 
crop of  the  limestone,  issues  about  fifteen  feet  below  the  outcrop  of 
the  coal.  About  forty  feet  above  the  coal  bed  occurs  a  bench  which 
suggests  the  presence  of  another.  Unable  to  procure  any  extensive 
continuous  section  of  the  strata  in  this  vicinity,  we  are  in  some  doubt 
to  what  part  of  the  coal  measures  to  refer  the  first  mentioned  seam 
with  its  limestone,  for  we  may  regard  it  as  either  B,  or  E,  of  the 
series.    Appearances  incline  us  to  refer  it  to  the  former. 

At  Lennard's,  one  mile  north  of  Bear  run,  appears  a  band  of  lime- 
stone belonging  to  the  coal  bed  E,  though  the  coal  itself  has  not  yet 
been  seen  here.  Fifty  feet  higher  in  the  hill  is  an  outcrop  crossing 
the  road  which  appears  to  belong  to  a  lwrge  bed.  Westward  of  Len- 
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sard's,  towards  the  river,  two  lower  coal  seams  have  been  opened  on 
a  small  run ;  the  uppermost,  coal  B,  being  1 J  foot  thick,  and  the  un- 
dermost, one  hundred  feet  further  down,  being  2  feei  thick.  No 
limestone  has  yet  been  recognized  accompanying  the  first  of  these 
coals. 

To  return  to  the  section  at  Fayette  furnace,  we  find  from  fifty  to 
sixty  feet  above  the  coal  JE,  and  its  limestone,  a  well  marked  bench  con- 
taining probably  the  highest  seam  which  has  resisted  the  denuding 
action  of  the  waters  in  this  part  of  the  valley. 

On  Bear  ran,  three  miles  north  of  the  Ohiopile  falls,  and  one  mile 
from  the  river  by  the  course  of  the  run,  a  coal  bed  has  been  opened 
yielding  3  feet  of  very  pure  coal.  It  overlies  a  mass  of  sandstone; 
this  rock  constituting  me  principal  material  between  this  level  and 
that  of  the  river  below.  It  was  impossible  to  decide  upon  the  pre* 
cise  position  in  the  series  held  by  this  bed,  theugh  every  thing  except 
die  absence  of  a  band  of  limestone  suggests  its  reference  to  the 
seam  B.  It  is  regarded  as  the  purest  coal  in  this  section1  of  die  val- 
ley. A  Very  irregular  coal  seam  occurs  thirty  feet  down  between 
the  sandstone ;  it  varies  from  an  inch  to  a  foot  in  thickness,  and  it 
probably  corresponds  with  a  very  irregular  bed  observed  at  the 
Ohiopile  falls,  and  again  on  Maiden  creek ;  at  which  latter  place  it 
rests  beneath  twenty  feet  of  sandstone  and  1a  2  feet  thick,  having, 
the  same  appearance  as  If  it  had  been  crushed.  May  not  this  coal 
be  the  irregular  commencement  of  abed  holding  an  intermediate  po- 
sition between  A  and  B,  and  which,  in  other  districts,  may  assume 
the  character  of  ah  important  and  continuous  stratum  ? 

Aseending  the  Youghiogheny  from  its  falls,  we  come  in  the  distance, 
of  about  a  mile  upon  the  limestone  and  calcareous  sandstone  of  the 
lower  part  of  F.  XL  The  limestone,  which  varies  in  quality  froife 
a  very  arenaceous  rock  to  one  well  adapted  to  making  lime,  is  at 
least  30  feet  in  thickness.  Sherman's  run  exposes  the  sandstone 
strata  of  P.  X.  throughout  nearly  Its  whole  Course.  Formation  XIL 
forms  high  hills  to  the  west  of  Sherman's  run,  its  outcrop  presenting 
huge  blocks  of  conglomerate  and  sandstone.  Under  this  outcrop 
near  the  junction  of  the  red  shale,  F.  XL,  are  to  be  seen  loose  pieces 
of  the  iron  ore  so  common  in  mis  situation.  Formation  XL  her* 
contains,  however,  much  more  sandstone  than  it  shows  in  the  country 
further  to  the  N.  E.  In  this  vicinity,  which  is  at  me  western  base 
of  the  broad  mountain  ridge  of  Laurel  hill,  the  roeks  manifest  that 
steepness  of  dip  so  common  on.  the  western  side  of  all  our  great 
anticlinal  axes,  the  inclination  here  being  as  much  as  45** 
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Signs  of  coal  occur  near  the  head  of  Bear  run,  where  the  hills  rise 
to  an  elevation  of  nearly  two  hundred  and  fifty  feet  above  the  position 
occupied  by  F.  XII.  Near  their  summits  we  find  a  coal  smut,  indi- 
cating a  large  bed,  probably  the  same  with  that  already  noticed  as 
appearing  in  the  road  at  Lennard's.  In  F.  XII.  occurs  here  a  bed; 
of  coal  2  feet  thick,  being  either  the  seam  A*  or  the  variable  inter- 
polated one  before  described. 

Of  the  part  of  the  basin  south  of  the  Youghioghmy. 

Thai  part  of  the  valley  embraced  between  the  Youghiogheny  and 
the  southern  line  of  the  state  has  yielded  us  less  satisfactory  data. 
fbr  a  description  of  its  geology  than  any  section  further  north.  The- 
season  adapted  to  field  duties  being  far  advanced  and  the  country 
requiring  a  leisurely  examination  to  reveal  its  obscure  stratification,* 
little  was  accomplished  beyond  what  amounts  to  a  reconnaissance  to* 
its  topography  and  the  identification  of  a  few  of  its  beds. 

A  seam  of  coal  was  formerly  opened  and  mined  to  a  small  extent 
on  the  first  stream  which  esters  the  river  from  the  west  below  Cu- 
cumber run.  It  is  4  feet  and  a  few  inches  thick,  including  5  inches 
of  slate  near  the  top.  Lying  en  the  banks  of  a  stream  having  little- 
fall  and  in  a  neighborhood  deficient  in  exposures  of  the  strata,  it 
was  impossible  to  settle  its  position  in  the  series,  though  the  evi- 
dence preponderates  which  would  refer  it  to  one  of  the  lower  beds- 
Did  any  evidences  of  limestone  accompany  it  we  should  regard  it  as 
a  part  of  bed  B;  yet  this  rock  being  elsewhere  sometimes  several 
feet  below  its  coal  H  may  exist  here  under  the  level  of  the  run. 
Though  no  other  coal  bed  has-been  discovered  in  this  neighborhood  S- 
W.  of  the  falls,  the  great  height  of  the  hills  and  the  occurrence  of 
several  benches  imply  the  existenceof  at  least  four  or  five  seams  in  alL 

Near  the  middle  of  the  valley  and  half  a  mile  north  of  the  Na- 
tional road  coal  occurs  in  the  lowest  grounds.  Fragments  of  con- 
glomerate abounding  near  it  induce  us  to  refer  it  to  the  bed  B,  the 
nearest  to  F.  XII.  The  seam  is  3  feet  thick,  parted  in  the  middle 
by  an  inch  of  slate;  it  yields  a  fuel  well  adapted  to  the  purposes  of 
the  blacksmith.  It  is  worked  by  stripping  only.  The  strata  here 
are  level.  About  thirty  feet  above  this,  in  an  adjoining  hill,,  is  seen 
the  smut  of  another  coal  seam,  (C?)  which  corresponds  very  well  in 
position  with  the  bed  at  Smy thfield  in  the  basin  east  of  the  moun- 
tain. Another  bench,  showing  black  coal  slate,  (coal  D?)  appears 
25  feet  above  this.     These  three  are  all  the  coal  beds  thought  to 
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exist  in  this  neighborhood.  A  fourth  of  a  mile  south  of  the  National 
road  and  a  mile  east  of  the  former  place  a  coal  bed,  (C  ?)  corre- 
sponding in  character  with  the  Smythfi  eld  seam,  is  worked  at  its 
outcrop.  The  bed  contains,  first,  a  layer  of  coal  2  feet  thick,  resting 
on  1  foot  of  good  fire  clay,  this  underlaid  by  15  inches  of  coal  which 
also  reposes  on  good  fire  clay.  The  coal,  otherwise  pure,  is  some- 
what sulphurous.  Twenty-five  feet  above  this  may  be  noticed  an- 
other coal  bench,  (coal  D?) 

At  Chalk  hill  on  the  National  road,  not  far  from  Slewart's  furnace, 
occurs  an  indifferent  slaty  bed  of  coal,  overlaid  by  a  heavy  beil  of 
olive  shale.  It  is  1  foot  6  inches  thick.  A  well  sunk  50  feet  below 
this  coal  reached  no  other  bed,  nor  did  it  meet  the  coarse  sandstone, 
F.  XII.,  which  crops  out  within  less  than  a  mile  west  of  Chalk  hill, 
towards  Chesnut  ridge,  here  erroneously  called  Laurel  hill.  Higher 
up  the  mountain  the  calcareous  sandstone  near  the  base  of  F.  XL 
displays  itself,  being  used  as  a  road  stone,  .for  which  it  is  well  suited 
by  its  toughness. 

The  lowest  seam  of  coal  along  the  western  margin  of  the  basin 
might,  I  conceive,  be  easily  detected  by  following  the  indications  of 
the  rocks  exposed  along  the  National  turnpike.  Its  discovery  here 
would  prove  of  some  utility. 

Of  the  Coal  Measures  interposed  between  F.  XI.  and  F.  XIL* 

In  describing  the  strata  in  the  neighborhood  of  Turkey  foot,  in  the 
basin  east  of  Laurel  hill,  we  made  mention  of  a  thin  group  of  coal 
s  bearing  rocks  having  no  connexion  with  the  main  body  of  the  coal 
measures,  but  holding  a  position  corresponding  to  the  upper  layers 
of  F.  XL  and  the  lower  rocks  of  F.  XII.  These  earlier  formed 
carboniferous  strata  gradually  developing  themselves  in  our  progress 
to  the  S.  W.,  do  not  show  themselves  conspicuously  in  the  basin 
west  of  Laurel  hill  until  we  reach  this  district  south  of  the  Yough- 
iogheny.  corresponding  to  the  Turkey  foot  country  on  the  opposite 
side  of  the  mountain.  Near  Stuart's  furnace  before  referred  to,  these 
interpolated  coal  strata  contain  a  seam  of  excellent  coal  4  feet  in 
thickness.  It  lies  entirely  below  the  coarse  rocks  of  F.  XII.  and 
twenty  feet  below  the  band  of  iron  ore  which  usually  marks  the 
common  limit  of  this  formation  and  the  red  shale,  F.  XL  The  ore 
here  occupies  a  brown  shale,  so  that  it  may  be  considered  afc  apper- 
taining to  the  coal  measures  which  thus  form  as  it  were  a  subordi- 
nate part  of  the  underlying  red  shale  formation.    This  ore  occurs  in 
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bar  separate  bands,  two  of  which  within  three  feet  of  each  other 
are  near  enough  to  be  worked  together.  The  upper  band  is  less 
than  an  inch  in  thickness,  wjii)e  thejower  varies  from  1$  to  3  inches. 
These  were  the  most  productive  layers  known  here,  until  others  a 
little  thicker  were  recently  discovered  in  the  same  formation  north 
of  the  National  road,,  and  fqur  miles  from  the  furnace.  In  the  new 
locality  the  ore  is  in  two  adjacent  layers,  equivalent  in  all  to  a 
thickness  of  about  8  inches ;  its  quality  is  very  good.  Hie  same 
ore,  at  the  top  of  the  red  shale,  was  formerly  worked  on  the  Clay 
turnpike  on.  Chestnut  ridge  near  Connellsville  and  is  said  to  have 
proved  abundant  and  good* 


CHAPTER  III. 

Chemical  composition  of  various  Iron  Ores,  Coals,  Limestones  and 

other  substances. 

Having  undertaken  an  extensive  and  systematic  chemical  examina- 
tion of  our  iron  ores,  coals,  cements,  limestones,  and  other  useful 
minerals,  with  a  view  to  setde  precisely  the  composition  and  proper- 
ties ojf  each,  I  propose  to  pursue  here  the  plan  adopted  in  my  last 
annual  report,  and  submit  the  results  of  a  number  of  the  analyses 
made  during  th^  past  year  by  my  assistants,  Dr.  R.  E.  Rogers, 
Martin  H.  Boye,  and  Professor  James  B.  Rogers. 

The  limited  scope  of  aq  annual  report,  and  the  yet  unfinished  state 
of  some  of  our  chemical  researches  which  need  much  care  and  time 
in  thp  experiments,  induce  me  to  postpone  to  the  pages  of  my  final 
report  various  conclusions  and  discussions  of  a  practical  character, 
suggested  by  the  analytical  details  now  presented.  In  the  mean 
while,  however,  it  will  interest  all  who  are  directly  or  indirectly  con- 
cerned in  developing  or  using  any  of  the  mineral  treasures  of  the  State, 
to  find}  in  the  following  pages  thdttrue  composition  of  a  number  of  our 
qre.8,  coals  and  limestones,  including  in  the  latter  several  varieties 
employed  as  fluxes  anpl  hydraulic  cements. 

I  shall  classify  the  analyses  according  to  the  geological  order  of 
the  formations  in  which  the  different  minerals  occur,  adopting  as  in 
$11  my  descriptions  the  ascending;  order. 
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Section  I. 

i 

ANALYSES  07  OR**, 

I.  Analyses  of  Iron  Ores  from  the  primary  formation. 

Magnetic  Iron  Ore  from  Trine  and  Fegely's  mine,  three  miles 
S.  E.  from  Metztowri,  Berks  county.  This  ore  occurs  as  a  rein 
in  gneiss. 

Description — Color  dull  iron  black,  imperfectly  crystallized  in 
dodecahedrons;  lustre  splendent;  possesses  magnetic  polarity. 

Composition  in  100  parts : 

Magnetic  oxide  of  iron,        -        -        -        -    88.92 
Alumina,  -        .        .        .  -      a  trace, 

Silica, 10.00 

Water, 0.20 

Loss,  ->...-••    0.28 

100.00 
Thjs  specimen  contains  65.52  per  cent,  jnataljjc  irc^n* 


/ 


Magnetic  Oxide  of  Iron  from  one  mile  S.  £.  of  Hellerstown, 

Lehigh  county. 

Description.— Color  iron  black;  structure  somewhat  laminated, 
presenting  imperfect  rhdmbic  crystalline  faces;  lustre  semi-metallic ; 
possesses  magnetic  polarity. 

Composition  in  100  parts: 

Magnetic  oxide  of  iron,       -  85.50 

Alumina trace 

Silica, 12.60 

Water,    - 125 

Lose,         ••♦«*-.,  0.0ft 


■***« 


100.00 
This  specimen  contains  63.00  per  cent,  metallic  iron. 
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II.  Analysis  of  Iron  Ores  of  Formation,  II.  ^  HI. 

Iron  Ore  from  Hartman's  field,  Northampton  county. 

Description.— -Structure  porous,  cellular;  texture  soft  and  crumbly; 
color,  bright  chesnut  brown. 

Composition  in  100 parts: 

Per  oxide  of  iron, 66.60 

Alumina,         .-.---  1.00 

Silica  and  insoluble  matter,  -        -        -        -  17  82 

Water, 14.98 

Loss, 0.60 


100.00 


The  metallic  iron  amounts  to  45.92  per  cent 


Iron  Orx  from  Albright's  new  mine,  near  the  church  south  of  Trex- 

lerstown,  Lehigh  county. 

Description.'— Red  hematite ;  structure  distinctly  fibrous,  concre- 
tionary and  stalactitic ;  color  brownish  red,  with  bluish  grey  points 
on  the  surface ;  lustre  considerable. 

Composition  in  100  parts: 

Per  oxide  of  iron,        -----  82.00 

Alumina,       -        -        -        -        -        .  a  trace 

Silica  and  insoluble  matter,  -        -        -  5.32 

Water,   -        ...        -        -        -  12.25 

Loss, •       -  0.43 

100.00 

This  specimen  contains  57.40  per  cent  metallic  iron. 

Iron  Ore  from  Jacob  Rice's,  five  miles  N.  W.  of  Bethlehem,  Le- 
high county.     Shell  ore  thirty  feet  from  surface. 

Description.— Structure,  porous  cellular,  quite  brittle ;  color,  rich 
chesnut  brown. 
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Composition,  in  jop  parts : 

.  Per  oxide  of  iron,         -  70.25 

Alumina,          -        -                 -                 -  1.55 

Oxide  of  manganese,    ....  a  trace 

Silica  and  insoluble  matter,         -        .        .  16.4(j 

Water,-        - 11.40 

Loss,        -        -*              -        ...  0.40 


100.00 


This  specimen  contains  49,17  per  cent  metallic  iron. 

Iron  Orb  from  Jacob  Rice's,  same  locality  as  above,  found  from 
forty  to  fifty  feet  from  surface.    It  is  a  pipe  ore. 

Description.— -Structure  pipes,  closely  adhering,  compact  brittle ; 
color  chesnut  brown ;  surface  stained  red  from  adhering  red  oxide. 

Composition  in  100  parts : 

Per  oxide  of  iron,        -        -        -        •  79.12 

Alumina,         .......  1.55 

Silica  and  insoluble  matter,   -        -        *        -  4.80 

Water -  13.98 

Loss,          .......  o.54 


This  specimen  contains  55.38  metallic  iron. 


100.00 


Iron  Ore  from  Brotzman's,  Northampton  county. 
Description.— Amorphous,  and  somewhat  mammillary ;  color  brown, 
in  some  places  mottled  with  white  specks  of  clayey  or  siliceous  mat- 
ter, in  others  dark  brown  and  shining.    Average  of  the  mass  taken 
for  analysis. 

Composition  in  100  parts : 

Per  oxide  of  iron, 71.72 

Per  oxide  of  manganese,          ....  o.70 
Silica  and  insoluble  matter,   -  16.55 

Water, 11.03 

000.00 
This  specimen  contains  49.78  per  cent,  metallic  iron. 
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Iron  Orb  from  Dillinger's  farm,  one  mfle  S.  £.  of  Hellerstown. 

Description. — Brown  hematite ;  compact,  interspersed  with  veins 
of  shining  fibrous  hematite ;  color,  brown. 

* 

Composition  in  100  parts : 

Per  oxide  of  iron*        -  85.71 

Oxide  of  manganese,        -  1.06 

Alumina,  a  trace 

Silica  and  insoluble  matter,      ....  1.50 
Wate*,       -        -        -     .  r       -        -        -    11.74 

100.00 
This  specimen  contains  59.42  per  cent,  metallic  iron. 


t 


Iron  Ore  from  Richards's,  Lehigh  county. 

Description — ^Structure  somewhat  nodular,  amorphous  ;  color 
brown  throughout  the  map,  coated  externally  with*  a. yellow  clay,  in 
some  parts  blue.    Average  of  the  whole  selected  for  analysis. 

Composition  in  1D0  parts : 

Per  oxide  of  iron,  -  -  -  -  -  71.72 
Oxide  of  Manganese,  ....  10.42 
Alumina,  ••  -  "- '"-  *■  •  •••«•  *  a  trace 
Silica  and  insoluble  matter,        -        -        -  4.12 

Water,        .......    13.21 

< 

Loss, --  0.53 

100.00 


UN    ill    I «  » 


This  specimen  contains  49.72  per  cent,  metallic  iron. 


*  * 


Iron   Ore  from  Moyer's,  four  miles  N.  N.  W.  from  Allentown, 

Lehigh  county,  called  lump  ore. 

2>e*c?fpZf  on.— Structure  compact  massive;   color  dark  chesnut 
brown. 


i  i 
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Composition  in  1 00 parts: 

Per  oxide  of  iron,        -        -        -  -  72.17 

Alumina,         ------  \jjQ 

Oxide  of  ttfanga&OM,    -        -        -        «•  -    trace 

Silica  and  insoluble  matter,       ...  12.30 

Water,         -        - 14.00 

Loss, -       -  6.6s 


100.00 


This  specimen  contains  50.51  per  cent,  metallic  iron. 

Iron  Orb  from  same  locality  as  above.     Pipe  ore. 

Description. — Structure  irregularly  stalactitic;  pipes  close  adhering; 
color  rich  chesnut  brown. 

Composition  in  100  parts : 

Per  oxide  of  iron, 79.21 

» 

Alumina,        ------  0.75 

Manganese,  -        -        -        -        -        -    none 

Silica  and  insoluble  matter,       -  7.50 

Water, 11.00 

Loss,    --------  0.54 


-I-*- 


ltto.oo 

This  specimen  contains  55.44  per  cent,  metallic  iron. 


Iron  Orb  from  Henry  Goetz's,  five  miles  N.  N.  W.  from  Beth- 
lehem, Lehigh  county,  called  hard  ore. 

Description. — Massive,  compact;  fracture  conchoidal ;  color  dull 
black  brown;  surface  lustrous,  iridescent  and  resinous. 

Composition  in  100  parts: 

Per  oxide  of  iron,       -----  84.00 

Alumina,          ------  a  trace 

Silica  and  insoluble  matter,  -        -        -        *  4.10 

Water, -        *  11.60 

Loss,          -.-...-  0.30  , 


*> 


100:00 

This  specimen  contains  58.80  metallic  iron. 
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Iboh  On  from  J.   Isaac  Breinig's  farm,  one  mile  N.  W.  from 

BreinigsviUe,  Lehigfa  county. 

Description*— Structure  massive,  quite  compact,  and  close  grained; 
color  blackish  brown;  surface  coaled  with  a  velvet-like  oxide. 

Composition  in  100  parts: 

Per  oxide  of  iron,       -----  75.54 

Alumina,        -        -        -        -        -  a  trace 

Silica  and  insoluble  matter,          ...  11.90 

Water,   -        -        -        -        -        -        -  12.15 

Loss 0.41 

100.00 
This  specimen  contains  52.87  per  cent  metallic  iron. 


Iron  Orb  from  Xanders's  Lehigh  county. 

Description*— Cellular,  porous,  brittle;  color  chesnut  brown,  in- 
terspersed with  bright  reddish  yellow  spots. 

Composition  in  100  parts: 

Per  oxide  of  iron,       -----    77.33 
Alumina,         ------  2.75 

Lime, a  trace 

Manganese,     ------      a  trace 

Silica  and  insoluble  matter,  ...      5,80 

Water, 13.92 

Loss,  - 0.30 


Mb— 


100.00 
This  specimen  contains  54.06  per  cent  metallic  iron. 

Iron  Ors  from  bank  of  Hall  and  Rowle,  three-fourths  of  a  mile 
S.  E.  of  Greenwood,  Kishacoquillas  valley,  Mifflin  county. 

Description. — Hard,  granular,  porous;  grains  round,  internally 
compact;  color  brown,  with  lighter  colored  interstitial  deposit 


« 
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Composition  in  1 00  parts : 

Per  oxide  of  iron,       -        -  -        -    82.88 

Alumina,         -        -     '  -  *        -        -          0.53 

tttBea  and  insoluble  matte*  -  ~       -        -      4.21 

Water,  -        -        -        -  -        -  *     -        19.38 

100.00 

•  "     ».!       •■■' 

Thin  specimen  contains  57.47  per  cent  metallic  iron. 


■ 


Ieon  Owe  from  Pennington  bank,  two  and  a  kalf  miles  S.  W.  of 

Warrior-mark/town,  Huntingdon  county. 

Description*— Structure  in  some  parts  compact,  in  others  cellular , 
cells  lined  with  red  oxide  $  color  cheonnt  brown* 

Composition  in  100  parts: 

Per  oxide  of  iron,       -----  76.50 

Alumina,        ------  none 

Oxide  of  manganese,  <*        -        -        •        •  2.70  , 
Silica  and  insoluble  matter,      -        -  7.50 

Water,       -------  12.50 

Loss,     -        •        -        *        ."-••■  0.80 


100.00 


Thin  specimen  contains  52-50  per -cent  iron* 


Irok  aO*e  from  three-fourlfcs  of  a  mile  N.  E.  of  Pennsylvania 
furnace,  old  Pennington  bank,  Huntingdon  county. 

Description. — Texture  compact,  close  grained;  structure  some- 
what columnar;  color  rich  brown. 

Composition  in  100  parts: 

Per  oxide  of  iron,       -----  84*80 

Alumina,         ------  1.50 

Insoluble  matter,         -----  3.00 

Water,    -        -        -        ...        -  10.00 

Loss,          -        -        -        -     '.        -        -  0.70 

.     100.00 
Per  cent  metallic  iron  59*86. 

GEO*  EBP.- 


/ 
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Iboh  Or*  faun  Pond  bank,  Pennsylvania  furnace,  new  digging 

Huntingdon  County. 

2)e#crijtfian.— Structure  slender  pipes,  closely  adhering,  brittle  ; 
tolor  rich  brown. 

Composition  in  100  />«rf# : 

Per  oxide  of  iron,       -  70.60 

Abiwina,  -       '  -         -  ~         -         -  2.55* 

Insoluble  matter,         -        -        -        -     •  -    11.40 
Water,  --.----  9.10 

Loss,  -        -        -        -        -       -   '    -      0.45 


100.00 


-^-*m^»*^ 


Per  cent  metallie  iron  53.55;, 


Iron  Ore  from  'Green  Village  bank,  Caledonia  ftirnace,  Franklin 

county. 

Description.— -Structure  pipes,  quite  compacted;  color  chesnut 
brown.    - 

Composition  in  100  parts: 

Per  oxide  iron,            «..-•.        .        ~  76*0# 

Alumina,         -..---.  2.25 

Insoluble  matter,         -       -       -                -  11.00 

Water,    -        -        -        -        -        -        -  10.25 

Loss,          -        -        --.'■-        -        -  0.50 


ioo.oa 


>■■  ■  I        II 


This  specimen  contains  52.20  per  cent  metallic  iron. 


Leon  Orb.  from  Formation  III.  Hanover  furnace  ore  bank,  Lowrey's 

knob,  Bedford  county. 

Descriptions—Brittle,  granular,  in  some  parts  of  a  brick  red  color, 
in  othevs  opalescent,  argillaceous. 
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Gompofitifln  in  .100  parts: 

Per  oxide  of  iron,  •  96*71 

Alumina,         -        -        -        -        •        -        14.46 

Insoluble  matter,         -    '    -        -        -        -    32.36 

Manganese,     ------      a  trace. 

Water, 16.47 

100.00 

.■■I 

Per  cent  metallic  iron  25.45* 

.II.  Analyses  of  Iron  Ores  from  Formation  V. 

Iron  Ore  from  synclinal  axis  of  Little  Cove,  Franklin  county. 

Description.— Color  dark  red  and  brown;  granular,  including  in 
some  portions  pieces  of  imbedded  quartz,  and  in  others  numerous 
grains  of  sand,  presenting  the  appearance  of  a  coarse  sandstone.  With 
ferruginous  cement,  the  latter  preponderating. 

Composition  in  100 parts: 

Per  oxide  of  iron,       •        •        -  -    30.38 

Alumina,         -        -        -        •        -        -  1.20 

Silica  and  insoluble  matter,  -  67.00 

Water,    - 1.42 


100.00 


■?■  ..■? 


This  specimen  contains-  21.06  per  cent  metallic  iron. 

» 

Iron  Ore  from  Mifflin,  Juniata  county. 

Description. — Structure  coarse  slaty  granular ;  somewhat  micaceous, 
and  fossiliferous ;  color  chesnut  brown. 

Composition  in  100  parts: 

Per  oxide  of  iron,       -----    70.00 

Alumina,       ------  a  trace. 

Silica  and  insoluble  matter,          -        -  - .  24.$4 

Oxide  manganese,  a  trace. 

Water,       -                 -        *        •        -  -      &40 

Loss,    *------  0.40  . 

100.00 
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ww  Om  from  Danville,  Columbia  county,  fiwdlii  iiwii  .  two 
lief,  one  siliceous  and  the  other  eataareoBs 

*-**»   Oil .  -**«_.  — h.  *«. 

aicaoeons,  foesiliferous;     lustre   glimmering;  color    dark    bluish 


Competition  in  100  parts: 

Per  oxide  of  iron,       -  30.34 

Oxide  manganese,  -        -..--*  a  trace. 

Carbonate  of  lime,      -•               -        -  «.  62.43 

Carbonate  of  magnesia,   -  2.70 

Silica  and  insoluble  matter,  -  2.64 

Water, 1.80 


>i»MW 


100.00 


Pay  cent  of  metallic  iron  21.08. 

Description:  Siliceous  variety. — Structure  massive,  occuring  in 
plates  of  variable  thickness,  resembling  slabby  red  sandstone;  color 
brick  red9somewhat  fossiliferons,  not  micaceous,  and  free  from  lustre. 

Composition  in  100  parts  r 

Per  oxide  of  iron, 70.63 

Alumina,         - 0.57 

Carbonate  of  Bine,     •-        -  .     -        -        -  2.46 

Silica  and  insoluble  matter,       ...  23.77 

Water,       -        .  .     -        -        -        -        -  2.57 

100.00 

* 

Per  cent  metallic  iron  48.97. 


i 


Iron  das  from  Smith's  Gap,  Blue  mountain,  Dauphin  county. 


-Oejcr^tfon.-^Massive,  rounded  at  the  edges,  coarse  grained,  ap- 
parently composed. of  small  masses  of  coarser  ore  imbedded  in  a 
paste  of -brown  hematite ;  color  mottled,  dark  brown. 


•  •  i  . 
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Composition  in  100  part* : 

Per  oxide  of  iron,        -  68.00 

Alumina,        ......  6.60 

Silica  and  insoluble  matter,         '  - '      •  -    13.30 

Water,  -        -        *        -        -  ■-•  »        -  11*70 

Lose,         •        -        *        -        *        •  •      0*40 

100.00    ', 

This  specimen  contains  47.06  per  cent,  metallic  iron. 

■* 

«        «.  * 

Iron  Ore  from  two  miles  south  of  Laadisjburg,  top  of  fidge,  ai 

ticlinal  axis,  Perry  county. 

Description.— -Structure  somewhat  slaty,  brittle,  micaceous,  high! 
fossiliferous  f  color  dull  brown,  with  glimmering  lustre. 

Composition  in  100  parts: 

Per  oxide  of  .pron,  f     *  .,  7&4& 

Oxide  of  manganese,        -  -        -        -         1.50 

Alumina,    .......      1.25 

Silica  and  insoluble  matter,  ...       14  40 

Water,        .        -        >.  -        w        .        *      5.70 

Loss,      -•        *        -  -:-        -         0.70 


M> 


lOO.pO 

This  specimen  contains  63  51  per  cent,  metallic  ironV 

* 
»        -  * 

•  r 

Iron  Ore  from  Turtle  creek,  west  branch  of  the  Susquehanna,  Unit 

county. 

Description*— Compact,  coarse,  siliceous ;  color  pink ;  resemb] 
die  hard  ore  of  Danville. 

Compostion  in  100  parts: 

Per  oxide  of  iron,        -        •        -        -        -  37. 64 

Alumina,        ......  trace 

Insoluble  matter,         *****  56.00 

Water, 3.20 

Loss;         -        *.               -        -.               *  ..0.16 


10000 


Per  cent  metallic  ire*  26  32. 
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HI.  Analyses  of  Iron  Ores  of, Formation  VL 

'  Iron  Ore  from  Tuckahoe,  Huntingdon  county. 

Destription.'Stiructare  cellular,  cells  large  and  angular,  and  lined 
irith  a  bluish  ooating;  close  grained,  hard'and  brittle ;  color  dull  brick 
red. 
Composition  in  100 parts: 

Per  oxide  of  iron,        -        •  •        •  71.50 

Alumina, 2.50 

Oxide  of  Manganese,   -        -        •        -        -  a  trace 
Silica  and  insoluble  matter,        -  -    '  20.40 

Water, 6.00 

Lose,      ..-..*.  060 

100.00 
This  specimen  contains  50.00  per  cent  metallic  iron. 

[row  Ore  from  same  locality  as  above,  Allegheny  furnace  ore  bank. 

Description.— Cellular,  walls  of  cells  compact  and  lined  with  a 
mlverulent  oxide ;  color  light  brownish  yellow* 

Composition  in  100  parts  : 

Per  oxide  of  iron,        -  69.80 

Oxide  of  manganese,       -  a  trace 

Alumina,    -------     2.30 

Silica  and  insoluble  matter,      -        -        -        18.40 
Water,        .......      8.70 

Loss,     -• 0.80 

100.00 
This  specimen  contains  48.86  per  cent  metallic  iron. 

IV.  Analysts  of  Iron  Ores  of  Formation  VII L 

[ron  Ore,  Bog  ore,  from  base  of  Warrior's  ridge,  Woodcock  val- 
ley, lower  part  of  the  formation. 

/tetcrtpfwn.— Structure  massive,  texture  brittle  and  earthly ;  color 
lull  ochreous  brown ;  vegetable  fibres,  interspersed  through  the  map. 


f 
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Carqposition  in  100  parts : 

Per  oxide  of  iron, 75.22 

Alumina,        -        -        -        -        *        -  2.50 

"Silica  ^nd  insoluble  matter,  -        -        -        -  7.75 

Oxide  df  manganese,      -        -        -        -  -  trace 

Organic  matter,  ------  2.80 

Water,         -      ■-        -        -  11.45 

Loss,         -       -       -       -        •                 *  0.28 

\  -        ■  .         .         .      1Q0.0Q 

This  ore  contains  52.65  per  cent,  metallic  Iron. 

Iron  Ore  from  six  miles  west*  of  Pinegrove. 

Description. — Structure  somewhat  slaty,  porous,  cellular,  fossilifer- 
ous ;  .color  mottled  brown  and  drab. 
Composition  in  100  part si    . 

Per  oxide  of  iron,        -----  U7.00 

Alumina,        ------  4.20 

Carbonate  of  lime,      -  1.50 

Silica  and  insoluble  matter,      -  45.0.0 

Water,        ----...     U.25 

Loss,    -        -        -        -       -  -  .     -  0.15 

100.00 

* 

This  specimen  contains  only  25.90  per  cent  metallic  iron. 

•  •  .  *  * 

Iron  Orb  from  Chester  ridge,  three-fourths  of  a  mile  we&t  of  Ches- 
ter furnace,  Huntingdon  county. 
Description. — Compact,  easily  broken;   color  variegated  browm 
fclack  ;  easily  scratched  by  the  naiL 
Composition  in  100  parts  : 

Per  oxide  of  uroa,        -  66.02 

Per  oxide  of  manganese,  ...        14.64 

Alumina,  -  ---.-.  1.93 
Insoluble  matter,  .....  7.57 
Water,        -  -  &48 

100.00 

Per  cent,  metallic  iron,  46L4CL    This  ore  Is  from  the  upper  part  of 
Formation  VII. 
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Ieon  Oas  from  upper  part  Formation  Vlll.  near  its  contact  witfc 

IX.,  Lycommaicreek. 

Z)e*crij»rioru— Qramilar,  with,  a  structure  tending  to  laminated, 
shining,  foesiliferous;  color  chocolate  brown,  powder  red*. 

Composition  in  100  parti:  . 

Per  oxide  of  iron,     .  -        -       -       -        -    48.89 

-  .Alumina,     -  -        -        -        •        •  ") 

Oxide  of  manganese,  t  a  trace. 

Lime, J 

Silica  and  insoluble  matter,  -  49.38 

Water,.  -        -  '     .  '      -  '•     •   "     -      '  -         l.'fe 

Loss,  -        •        -_•..»       ..       -      0.14 

100.00 
This  specimen  contains  33.89  per  cent  metallic  iron. 

Ikon  Oh*  from  two  miles  west  of  Finegreve*. 

Lescnption.'-^Sinxc^are  slaty,,  porous,  cellular^  fossiliferous;  color 
doll  earthy  brown.  * 

Composition  in  100  potts: 

Per  oxide*  of  iion,.      •---.-    32.00 

Ahimma^         -        .        -  -        -        .          0.5& 

•      Lime,         -•'     *.       -     '!-  -        *       -      l»00t 

Siliea  and  insoluble  matter,  -                 *        60.00* 

Water*        -        --        -  --        -       *.&& 

Loss*      *        -        -       -    '  -     '  -       -          0.50» 

tOO.00' 

■  I..  ■  .  II,  «,., 

- — p^l>» 

This  specimen  contains  only  92.40  percent  metallic  iron. 
,  V.  Analyst*  of  Iron  Ofts  of  Formation  Xf» 

Iron  Okt  from  Bennett's  branch  of  Sinnemahoningv  one  and  a  half 
miles  above  Warner's,  Clearfield  county. 

Description*—. Structure  compact  close  grained;,  fracture  conchoidal ; 
color  dull  grey  ;  surface  ochreous. 


'  -  If 
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Composition  in  100  parts: 

Carbonate  of  iron,       -  82.20 

Per  oxide  of  iron,    - .       -  •        •        -          6.50 

Alumina,    -        -        -      —  -        •        -      1.00 

Silica  and  insoluble  matter,  -        •        -    ..     6-65 

Water,  -                        3.40 

Loss, 0  25 

100.00 

•  

This  specimen  contains  of  metallic  iron  44.22  per  cent. 

Iron  Ore  from  same  locality  as  above :     - 

Description. — Structure,  less  compact  and  coarser  than  the  above; 
fracture  semi-crystalline,  somewhat  nodular ;  color  grey. 

Composition  in  100  parts : 

Carbonate  of  iron, 63.80 

Alumina,         -        -        -   •    -        -        -  0»75 

Oxide  of  manganese, 1.00 

Silica,    -        -        -        -       '-      '  -        -        80.90 

Water, 2,75 

Loss,      ......        ~  0.80 

100.00 
This  specimen,  contains  30.28  per  cent,  metallic  iron. 


Boo  IroK  Ore  from  hard  ores  of  XI.,  three  or  fouf  miles  W.  of 
top  of  Allegheny  mountain,  near  head  of  East  fork  of  west  branch 
of  Muddy  river,  Cambria  and  Clearfield  line. 

jDescriptifln.—StmcttoTe  amorphous,  cellular,  brittle,  somewhat 
earthy ;  color  rich  brown ;  contains  veins  of  brown  hemattte. 

Composition  in  100  parts  : 

Per  oxide  of  iron,        .....  75.15 

Alumina,        ......  0.90 

Oxide  of  manganese,   .....  4.00 

Organic  matter,       .....  0,40 

Silica  and  insoluble  matter,          ...  3.40 

Water,           - 16.20 

100.00 

This  specimen  contains  52.60  per  cent  metallic  iron. 
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Iron  Orb  from  head  of  Garey's  ran,  Fayette  county- 

Description  —Structure  nodular  -and  concentric,  internally  close 
grained,  and  of  a  light  dove  color,  externally  somewhat  hematitie; 
color  chesnut  brown,  exhibiting  on  the  surface  innumerable  iri- 
descent spots. 

Composition  in  100  parts  s 

Carbonate  of  iron,        -  *      - "               -  •  84.14 

Per  oxide  of  iron,    -  2.78 
Carbonate  of  lime,        .....    3.00 

Alumina,         ---..*  0.75 

Manganese,          •        -        -        -        -  -  a  trace 

Water, -  5.00 

Silica  and  insoluble  matter,    -        -        -  -    6,50 

000.00 
This  specimen  contains  40.62  per  cent,  of  metallic  iron. 

Iron  Ore  from  Garey's  run,  Fayette  county. 

Description.— Structure  kidney  shaped,  texture  of  the  interior  un- 
weathered,  portion  close  grained  and  compact;  color  greyish  blue; 
fracture  Smooth,  slightly  conchoidal. 

Composition  in  100  parts : 

Carbonate  of  iron,        -  -        -        -        -  75.50 

Carbonate  of  Hme,         •  •  -        -        -        -  2.50 

Carbonate  of  magnesia,  ....  1.35 

Alumina,         -        -        -        -        -        -  2.80 

.  Silica  and  insoluble  matter,  -        -                 -  15.55 

Water,    -        -        -        •      .  -        -        -  2.00 

Loss,          -        -        -  .        •        ...  0.30 

100.00 


This  specimen  contains  38.22  per  cent,  of  metallic  iron. 

Iron  Orr,  Lavages'  diggings,  Trough  creek,  Huntingdon  county. 

Description. — Ore  compact,  jaspery  :  color  redish  brown;  fracture 
conchoidaL 
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Composition  in  100  parts : 

Per  oxide  of  iron, 88.9 

Alumina,        --•.-•••-  none 
Silica  and  insoluble  matter,  -        -    a  mere  trace 

Water, 11.0 

Loss, 0.1 

100.00 
This  specimen  contains  60.93  per  cent,  metallic  iron. 

Iron  Pre  from  S.  E.  of  Blairsville,  Indiana  co.,  on  the  Conemaugh. 
Description.— Nodular,  somewhat  spathose,  apparently  composed 

of  a  congeries  of  irregular  materials,  presenting  a  mottled  green  and 

red  appearance. 

Composition  in  100  parts: 

Carbonate  of  iron,        •  37.80 

Carbonate  of  lime,  *  6.50 

Carbonate  of  magnesia,         -        -        •        -    7.50 
Alumina,        -        -        -        -        -        -  7,60 

Silica  and  insoluble  matter,    -        -        -        -  37.80 

Water, 3.50 

Loss,  -.'.-•-.--    0,30 

100,00 
Metallic  iron  18.27  per  cent.  

Iron  Orb  from  Christopher  Hill's,  west  side  of  Chesnut  ridge, 

Indiana  county. 

DescripHon.—In  lenticular  shaped  masses,  compact;  color  of  map 
cinnamon  brown ;  surface  coated  with  argillaceous  crust 

Composition  in  100  parts: 

Per  oxide  of  iron,       -  51.25 

Alumina,         -..--.  5.96 

Carbonate  of  lime,      -        -  -  2  00 

Ox.  of  Manganese,  -        -        -        -      a  trace, 

Silica  and  insoluble  matter,  ...    36.50 

Water, 4  00 

Loss,  -        -        -        -        -        -        -      0.19 

100.00  ' 

This  specimen  contains  35.87  per  cent,  metallic  iron* 
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Iron  Ore  from  the  head  waters  of  Brodhead's  creek,  Monroe  county. 
Description.— Structure  slaty,  coarse  grained,  and  siliceous ;  color 

grey,  surface  covered  with  a  brown  ferruginous  crust 
Composition  in  100  parts: 

Carbonate  of  iron,       -        •        -        -        -     12.43 

Per  oxide  of  iron, 3-43 

Alumina,    -------      1.50 

Carbonate  of  lime,  -----  4.00 

Oxide  of  Manganese,  -----      2.20 

Silica  and  insoluble  matter,      -        -        -        72.20 

Water,       -        - 4.00 

Loss,      -        -        -        -'       -        -        -  0.24 

160.00 

This  specimen  contains  8.26  per  cent,  of  metallic  iron. 

Iron  Ors  from  the  west  side  of  Chesnut  ridge,  on  the  Pennsyl- 

vania  canal,  Westmoreland  county. 
Description*— Structure  compact,  close  grained;  fracture  somewhat 
conchoidal  and  jaspery ;  color  purple  brown,  with  a  tinge  of  green. 
Composition  in  100  parts : 

Per  oxide  iron,  -        -        -        -        •        -     61.50 
Alumina,  ...  -        -  1.25 

Lime  and  magnesia, traces 

Silica  and  insoluble  matter,      -      »  -        -        31.44 

Water, 5.20 

Loss, 0.61 

100:00 

This  specimen  contains  43*05  per  cent,  metallic  iron. 

Iron  Ore  from  Hare's  valley,  Huntingdon  county. 
Description, — Massive,  micaceous,  soft,  unctuous,  fiat,  and  some- 
what laminated ;  color  purplish  red. 
Composition  in  100  parts : 

■  Per  oxide  of  iron,       -        -        -        -        -    97.54 
Alumina,         -        -        -        -        -  0.18 

.  Insoluble  matter,  -        -        -        -        -3.12 

10000 
Per  cent  metallic  iron  67.03.  ' 
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I  * 

) 

VI.  .Analyses  of  Iront  Ores  of  Formation  XI JL 

Iron  Ore,  argillaceous  carbonate,  from  the  St  Clair  tract,  Potts- 

ville,  Schuylkill  county. 

Description* — Structure  nodular,  concentric, rather  compact;  color 
internally  slate  blue,  externally  dirty  brown.  Average  of  the  whole 
taken  for  analysis. 

Composition  m  10O  parts  : 

Carbonate  of  iron,       -        -        -        - '      -  42*38 

Carbonate  of  Manganese,         -        •        -  3.64 

Per  oxide  of  iron,       .....  21*83 

Alumina,         -        -        -        -                -  a  trace 

Silica  and  insoluble  matter,          -        -        -  27*68 

Water,   - 5,03 

100.00 

Per  cent  metallic  iron  84.86* 


Iron  Ore  from  the  same  locality  as  above. 

Z>e#cnp/ton.---Structure  somewhat  nodular,  compact ;  color  slate 
blue. 

Composition  in  100  parts : 

Carbonate  of  iron,       -        •        -  .      •       -  66.67. 

Pe?  oxide  of  iron,    -        -        -        •        -  2.55 

Carbonate  of  manganese  and  magnesia,          - %  traces 

Csrhpnate  of  lime,  ----.-  8.25; 

Alumina,    ---.-.-  2.26 

Silica  and  insoluble  matter,       -        --       *  13.90 

Watery.     .......  6.10 

Loss, r  0.28 

100.00    . 

This  specimen  contains  33.06.  per  cent  metallic  iron. 
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Iron  Ore,  Mount  Laffy  mine,  Pottsville. 

Description. — Structure  nodular,  massire,  compact;  color  slate 
brown;  feel  meagre;  in  parts  unctuous. 

Composition  in  100  parts: 

Carbonate  of  iron,      -  89.64 

Per  oxide  of  iron,   -        -        -        -        -  14.57 

Carbonate  of  manganese,       -  0.50 

Lime  and  magnesia,         ....  traces 

Alumina,    -.----.  0.50 

Silica  and  insoluble  matter,       -  40.00 

Water, 4.00 

Loss, -        -  0.29 

100.00 


This  specimen  contains  32*52  per  cent  metallic  iron. 

Iron  Ore  from  same  locality  as  above,  Pottsville. 

Description. — Structure  nodular,  compact;  slate  blue;  minute 
crystals  of  yellow  iron  pyrites  are  disseminated  through  the  mass. 

Composition  in  100  parts: 

Carbonate  of  iron,      -  45.50 

Carbonate  of  manganese,         -        -        •  1.00 

Carbonate  of  magnesia,        •        -        •        .  7.50 

Carbonate  of  lime,          ....  6.00 

Silica  and  insoluble  matter,          -        -        -  30.00 

Bi  sulphuret  of  iron,       -  0.60 

Water, 7.00 

Alumina,         ...-.-  2.25 

Loss,         -.---..  0.15 

100.00 
This  specimen  contains  22.05  per  cent  metallic  iron. 


STATE  GEOLOGIST.  12? 

....  j 

Iron  Orb  from  another  bed  at 'the  same  locality,  9ft.  Laffy,  Potts* 

ville. 

•Ifcffcnp/ion.— Structure  flattened,  nodular;  texture  moderately 
dose  grained ;  color  brown,  slaty ;  feel,  slightly  unctuous. 

Competition  in  100  parts : 

Carbonate  of  iron,        -        -        -  •        .  89.54 
Per  oxide  of  iron,    *  14.57  ■ 

Lime  and  magnesia,     -        -  -        -'  traces v 
Carbonate  manganese,        -       -  *  •         0.50 

Aformina,    -         -        -        •        -  -        *     0.50  '• 
Water,     -        -.       ....        -         4.50 

Loss,  -        -        -        -•■*■<-  -        *  .  0.8ft 
Silica  and  insoluble  matter,        ...       40.00 

100,00 

This  specimen  contains  32.52  per  cent,  metallic  iron. 

Iron  Ore  from  Zachariah's  run,  Pottsville. 

27e$m/?tam.— Structure  laminated,  slaty,  micaceous,  crystalline^ 
quartz  running  at  right  angles  to  the  laminae;  color  slate  blue; 
surface  coated  with  a  thin  crust  of  brown  oxide,  and  presenting  a 
glazed  appearance. 

Composition  in  100  parts : 

Carbonate  of  iron,        *        •        -       -        -31.07 
Per  oxide  of  iron>    -        -  -        -      14.3"? 

Carbonate  of  manganese,      -     ■  •■-        -        -    1.25 
Carbonate  of  magnesia*    ....         2.20 

Alumina,     -    -    -        -    -    -        *        ...     i#oo 

Silica  and  insoluble  matter,        ...       44.80 

Water, 5.00 

Loss,      ----.--  0.31 


100.00 


This  specimen  contains  25.05  pet  cent  metallic  iron. 


128  wort  a?  T£$ 

Iron  Orb  from  tye  same  locality,-  Zachaijah'a  juxu  . 

Description. — Structure  nodular,  somewhat  slaty,  compact ;  color 
dark  blue,  bat  non-decomposed  on  the  outside  than  the  preceding, 
the  ferruginous  crust  being  more  considerable. 

Composition  in  100  parts : 

Carbonate  of  iron,  .     -  .     -        -        -  -35,13 

Per  oxide  of  iron*    -  .    -        -  .    -        •  28.10 

Carbonate  of  manganese, .     -  .     -        -  -    2.39 

Carbonate  of  lime, 0.92 

Carbonate  of  magnesia,         -  .     -  .     -   .  -    8,79 

Alumina,    .     -        -.-.-.-.-  0.91 

Silica  and  insoluble  matter*    -  21.62 


100.00 


This  specimen  contains  41.88  per  cent  metallic  iron. 


Iron  Ore  from  Guinea  hill.    Pottsville. 

Description. — Nodular,  concentric,  internally  hard,  externally  fria- 
ble; color  of  surface  dirty  brown,  of  interior  slate  blue;  earthy  and 
meagre  to  the  touch.    Average  of  the  whole  taken  for  analysis. 

Composition  in  100  parts : 

Carbonate  of  iron,        -  31.53 

Per  oxide  of  iron,    -----  31.31 

Alumina,    -----.-.-      .-;       -a trace 

Manganese,    -   -    -        .....        -  3  trace 

Silica  and  insoluble  matter,  -        ...  31.08 

Water,    -        -        ....        .        .  e.oe 

Loss,         ...        .        ,    .    -        .        .  .02, 


100.00 


This  specimen  contains  37.14  per  cent,  metallic  iron. 


Iron  Orb  from  York  farm,  Rabbit  hole  vein,  near  Pottsyilje. 

Description*- -Compact ;  color  dull  bluish  black,  like  a  dark  color- 
ed limestone. 


sTitffe  fcEffltooisT.  m 


.<      • 


Composition  in  100 parti :  °'; 

Carbonate  of  fron,  '     -  *     §  •     -      »C       'i/fetf 
Per  oxide  of  iron,    -        --.---.    '  IS.Otf 

Carbonate  of  manganese, "  -  "  *,:'  j;-'  '-"  SfcOS1 
Carbonate  of  magnesia,  -  -  -  -  'r8.lT 
Cafconafeoflime,  "  ,  -  *  -  -  "  J'  """  -  S.ll' 
Alumina,    *     -  -    -        •  ■'   - -1'     -' ',M    1.28 

*  § 

Carbonaceous  matter,  -  •*.'.*-  f  #gl 
Silica" and  insoluble  matter,  ...  20.25 
#atef,! 3.02 

...}»!'.»    -.'       >     '•         '  'W'j.-:     >io  •  i-IT  U'A  i    »5i.-,l     ,''',;l'1W0'Wf         ''* 

'  '#7»;  n  .  !  '■-.>    ■'   •»!    .'."-i  i   *.  -hi  ./   ''  v     •'•'■/•:  'ty  »■  ■  ■-'       yi  •   *■  «  m 

*This  specimen  corinuns  33.35  per  cent  metallic  iron. 


,  i  > 


'..i 


Iroj^Omc  from  Po#  Carbon*  Setmyfldll  cowfcfr 

Description* — Structure  thin,  laminated,  rether  friable ;  day  inter- 
posed between  the  Laminae;  email  grains  of  per  oxide  of  iron  inter- 
spersed through  the  ma^s;;iQfior  dull  brown^'  i* 

Composition  in  100  parts: 

Per  oxide  of  iron,  .  -  -  -  •  -  53.5$ 
Oxide  of  manganese,  -  .  ■*-.  ■■  -  .  ,:  •  i .,  .1.08 
4him^na,  -.  .- .  -.  -  -  *  ..  -  trace 
SJiliea  and  insoluble  matter*.  -••  ,  --  .  -.-  .  30.01 
Water,.      •-      -        -.      -,      -        •.      -9.35 


100.00 


Pet  cent,  of  metallic  iron  37.14, 


•    f      •).  •  •  -•     »    .-.     '  ''••■•'      •.  '"  '• 


■  *••'•■!    • J  »%  I'.'     ;(  'i     .^  .  •■'•:.    i-    •!••  .;; 


Iron  Ore  from  the  Summit  mine  of  the  Lehigh,  Northampton  county. 

Description.— Compact,  nodular ;  fracture  conchoidal ;  color  slate 
btue;  weathered  surface  rusty.  ' '"  '  ' 1{ 


'  *  i     ■ 


GEO.  REP.— 0. 


lift  WHPOHfr  car  THBi 

Ctaywfifion  th  1 00  par**: 

IJqrojcideofjron,  ..     •       -  „     -       *  ^  ?J-4fc 

4bwina,        -        -.-.-.-,     •  ?..  18.69* 

Ififlie  an<l  magnesia^    -  .    -   ,     - .      -.  -   tracer 

Wajer,           -       •       -       -       -       -  10a 

(J^rbonic  acid,    -        -       -  .     •        -  ■.  ?<    tryeS) 

f^ca  and  insolubje  matter,  „-„-_-  55.65 

if**,  .  -\  •  .  - :  : ..  .?  ..-  -    ^35. 


T< 


100,9ft 


Per  cejtf*  metallic  ironJ4.98.  This  ore  would  gain  4  per  cent,  by 
roasting.  Though  carefully  selected  with  a  view  to  exhibit  an'arar* 
age  of  the  ore  in  ^  bed,  we  may  pecans,  have  chosen  a  specimen 
a  little  too  poor. 


ben  Oils  from  near  Brighton,  Bearer  county. 

2>wap^»0*--£troete^  broken,  the  outer 

cnttti*of>  s  dtfD<t*d  color,  the  interior  ^crystalline,  translucent  and 
grey.    The  interior  undeeomposed  portion  selected  for  analysis. 

Composition  in  100  parts : 

Oftrbonate  of  iron,        -  -     -  *     -  *"   .     '    -48.89 
Carbonate  of  manganese,  -  -    -       »*■ .:  •"  ■•   ■'    ?JW 
Otefbonate  of  Hme,        - '      •        ...        *  49.51 
Carbonate  of  magnesia,    •     ' :  <*•    '  'dr     *  *         8.57 
fesoluble  matter,  •        -        -  -      -  -     - u      -    Oi4tf 

Water,"   --••-•-        2.43 

100.00 

This  specimen  is  a  highly  calcareous  ore,  and  would  be  rendered 
much  richer  by  roasting.    It  contains  20.79  per  cent,  metallic  iron. 


i  \ 


Iron  Orb  from  Robinson's  farm,  near  Georgetown,  Mercer  county* 

Description.— Compact ;  color  dark  blue ;  under  the  microscope 
exhibits  innumerable,  shining,  crystalline  points. 


' 


x     STATE  GEOLOGIST.  18* 

Composition  in  100  parts: 

Carbonate  of  iron,      -•      -        •        *  '     -  84.24 

Carbonate  of  manganese,     „    -        «       ,^    .  1.3s 

Carbonate  of  lime,  .   -        -        -        <-  .     r  4,3ft 

Alumina,         -  .     -  .     -       «-  ,,  ...*      t„  0,89" 

Silica  and  insoluble  matter,      ....        -  7^ 

Water  and  some  -carbonaceous  matter,       -  3,10 

8ulfiiurr  ....   -       .      ...     ...      .  atrfttt* 

■■i  11  t 

*        *   »  * 

100.00 


i 


This  specimen  contains  89.03  per  cent  metallic  iron. 


Iron  Ore  from  Mount  Eagle,  Black  Spring  gap,  Dauphin  county. 

/>e?crtprton.--Structure  slaty,  with  rhomboids!  fracture;  color, 
dull,  nearly  black. 

(composition  in  100  part*:. 

Carbonate  of  iron, 73.94 

Per  oxide  of  iron*            -      '  -        -       .  • .  10.36  . 

Carbonate  of  manganese,    -        -        •        -  2.9fl> 

Carbonate  of  magnesia,    -        -       '-      .  -  2.07 
Water,       -        -        -        -        ...      1.99 

Carbonaceous  matter,      "-        -        -        -  1.54 
Silica  and  insoluble  matter,         "-        •     .  ,-  '"  6,09 

Loss,     *       :       -       -       .       .       .  0.52 


loo.od 


This  specimen  contains  42.22  per  cent  metallic  iron. 


Iron  Orb  from  half  a  mile  west  of  Lockport,  Westmoreland  county. 

description.— Compact,  close  grained,  somewhat  crystalline  in 
portions,  sparry;  fracture  slightly  concholdal;  color  slate  blue. 


.^r 


1«9  ftEPORT  0*  THE 

Composition  in  100  parts? 

tfarlnmate  of  iron,      -        -    -  -   "  ■*  ">  -  •*•*> 

Carbonate  of  lime,      -     -        -     --  ■     -    :  32.00 

Carbonate  of  magnesia,   -----        •  4.50 

Carbonate  of  manganese,          -  -     -  "     -  *••* 

Ahmiina,-        -   -    -  -      ->•     •■~:     '*-::  *  -"J 

Water  •  «"    •  ,;  i^>' '  w'#  '•"-'•*    '   '$-0v 

Silica  and  insoluble-  matter,      -   -    -   -       *  ®-tt 

TjlM 0.30 

1.!/.      J  * 

100.00 


.,,.  «i   '.•■  :  :*  .    !        .  ■•    ■  ' "  t 


This  specimen  contains  21.86  per  eent  metaUic  iron ;  it  would 
gain  considerably  in  richness  by.  roasting,  being  chiefly  a  carbonate 
of  iron  and  carbonmte  of  lime* 

..... .  ,\ ,i»  .•!    ■  -.:■!  •  '-1*  i-i   •  •  - 

Iron  Orb  from  upper  stratum,  &  to'  ft  inches  thick,  Lociport,  West- 

moreland  county. 
Description*— Nodular,  close  .grained ;  frfccWe  conchoidal ;  dove 
color.    - 

Composition  in  100  parts  t                   ■    "     l  ,] 

fclarboiiate  of  iron,      -        -      ^     ".  -  *     -  #  60.00 
Carbonate  of  lime,           -  ..  7.80 

larbonate  of  magnesia,       -       -      ,-ij.    ,-  a  trace 
umina,          -        -        •    .    •        " »       " » ,  a  to"*0? 
(llica  and  insoluble  matter,          ...    20.44 
Water,       ' 2.40 

ss;  -  •' "• 

100.00   . 


-a— «- 


*       '    •'!••  •    :r,  .-.  «%♦»  :«j     !4*'  *'*'    '        •"*''     '"'    "'- 

*  I  *.  -  •     *  ^  «■ 

This  ore  contains  33.32  per  eent  metallic  iron. 


Iron  Orb  from  Lockport,  Westmoreland  county.    Bog  ore. 

'   Description.— iextwe  vpQrous^  friabje;  ,4eh, ochre {brpwn^ inter- 
nally chesnut  brown;  includes  delicate  vegetable  fibres. 


r 


STAT©  GE€^0«f8T.  J«0 

Composition  in  100  parts : 

Per  oxide  of  iron,       -  .     •        -  .     r*        -  TIM 

Oxide  of  manganese,       -        -       »*/'■-■  :  4.50 

Ahimina,    •  •     -        -        -        •  - •     -        -  :  0.50 

Organic  matter,       -        -•      •        •.       ^   ,  i.2fe 

Water,-     -        -  ■ >       »-  1%M 

Silica  and  insoluble  matter,      <- -      -•      -  4.01) 

liOfis,     *     •  -     •  -'     -      •*••      •  •■'  •  '*•  •  '    -  0*28 


100.00 


I     " 


»I 


This  specimen  contains  53,90  per  cent  metallic  iron* 


■:r- 


.  1 


1  ♦ 

Iron  Ore  from  first  band  df  Warner's,  Iron  Run,  Bennett's  branch, 

Clearfield  county. 

%  Description* — Structure  distinctly  oolitic,  grains  small.;  color 
light  grey,  mottled  brown,  and  somewhat  glimmering.  -  Interior 
-of  specimen. taken  for  aaalV«8. 

Composition  in  100  parts: 

Carbonate  of  iron,       -     "  •        -     '  *     "  -  0&82 

Carbonate  of  lime,           ....  5.00 

Alumina,    •        -        -  •     -       *  .      .    ,    -  a  trace  \ 

Silica  and  insoluble  matter,      -        •        -  36.80 

Water,  .    -        -     ■-  .      ♦.       -        -        -  ,  p.OOj 

Loss,      -        -       -    .    -        -        •       .-  0.38 


ioo.oo 

■  -  .  .  ,     ■  ',  .    > 

This  specimen  contains  26.95  per  cent,  metallic,  iron.  < , 


Iron  Ore  from  the  same  locality,  but  higher  up  Warner's,  Bennett's 
branch  of  the  Sinnemahoning,  Clearfield  county* 

De*cnp&*0/i.— Structure  nodular,  concentric ;  aspect  earthy  5  color 
dull  blue  4  •  surface  ochxeous. 


Wi  ttPOKTOP 

Composition  in  100  pert*: 

Carbonate  of  iron,       -  -     •        •       -       •    7841 

Per  oxide  of  iron,    -        ...  -       -         4£4 

lime  and  manganese  *  -  -      .       traces 

Organic- matter,  -       -  -     -        -        —  0.80 

Water,  -  -      -        -        ~  ~    -  -        -  6.50 

Silica  and  insoluble  matter,     -     -  -    -  -     -JAM 

This  specimen  contains  88.60  per  cent  metallic  iron. 


Inov  Obb  from.  Canal,  one  mile  above  BlairsviDe,  Westmqrclani 

county. 
Description.— Compact,  coarse  grained,  semi-crystalline;  color 
bluish  grey. 
.  Composition  yt  100 patty: 

Carbonate  of  iron*  r        •  ,  -        -        71.10 

Carbonate  of  lime,      -  3.50 

''     Carbonate  of  magnesia,    -       V  '    -        -  2.72 

Alumina,  -  '  -  -  •  -  -  -  2.10 
Silica  and  insoluble  matter,  '  -  •  -  -  17.55 
Water,  -  -  -  -  -  •  -  2.70 
Lose,        -     .  -        -.-..,        *»       0.2* 

100.00 
Pet  cent  of  metallic  iron  84.37.  "|"""'1'  j 

IJtoW  Obb  firomsame  locality  as  above ;  different  variety. 

Dt8cription.^-6tsxxctxae  nodular,  fracture   conchoidal,  compact; 
dove  colored,  surface  ochreons  and  smooth. 

Composition  in  100  parts? 

Carbonate  of  iron,     -  -.,,,-        -        -      67.20                          j 

Per  oxide  of  iron,         -  -"      -        -        -    7.48                          1 

Carbonate  of  lime,    •  3.24 

Carbonate  of  magnesia,        -  1.50 

Alumina,  -  -  -  --  .,-t  »  -  -•  a  trace- 
Water.  '  -  '  -  -'.'.'  -..-,.-,'  8.00 
Silica  and  insoluble  matter,      -  12.34 

•  'Loss,         -'      -'      .<,>     :''  •'.'    •■*■  "    -••  0.24 

»*■*     ■» 

100.00 

Per  cent  metallic  mm  37,24*  == 


Iron  Orb  from  Limestone  ran,  above  lfrtiestone  strstam,c*  WarticYs, 
Btaneff  s  branch  of  the  Sinnemahoning,  <9etttilM  bofenty. 

2>e»cH/)fton.— -Structure  "flat,  kidney  shaded  lhasses,  concentric ; 
somewhat  crystalline;  color  blue  grey. 

Composition  in  100  jwirf* : 

Carbonate  of  iron,       -        -        -        -        -  55.i0 

Per  oxide  of  iron,    •        -        ...       '  -  9.50 

Alumina,    --••••-  2.10 
Carbonate  of  lime,   •        -        -        -        •      .5.80 

Carbonate  6f  magnesia,        -        -       -        .  5.40 

Silica  and  insoluble  matter,      ...  18.90 
Wafer,      •  -•      ■*>  ;  •»'*  '  ""«.*      -    v  -x--<  •  -l    'MJ&4t 

'  -J^wr    -.;....•!.  /i..t..:K,;r  :/-...,,-!  ;.  r..~    mo- 


.     ,  .  ■     '  '    ,  'I'M'.  •    ■/.'* 

100.00 

* 

.  ■    -  -   *       fa. 

.<■•<.    '■'>'  '  'i  » 

Per.  cent  metallic  iron  34.72.        .    ,.,.,.* 

.•:  •  -  .   '       i'.'  •    ;"  •  •  ••    ••' 

Iron  Qsjb*  from  Shamokin  Coal  Cpinpanjr- b  tad**  foot  -different 
....    varieties,        .  f 

Description.*— Fmt  variety :  Compact,  close  grained,  hftrtM  fracture 
somewhat -slaty;  color  dark  blue ;  surface  rusty. 

Composition  in  100 parts:       .,,>.,.;  .     if 

Carbonate  of  iron,       -        -        •        -  .     -  56.90 

Per  oxide  of  iron,    -    '''  -:  "  *-        -        -'  24.90 

Alumina,     -       -s     -      '•       -       -       -  1.00 

Lime  and  manganese,     -       *-        -        -  traces 

Silica  and  insoluble  matter,  -        •'      -  '    '7  ld.05 

Water,     -        -        -        -        •        -        -  l.fc(> 

Loss,  --------  0.15 


100.00 


I  II  I    llll   l» 


Per  Cent  metallic  iron,  44.87. 


* 


Description^— Second  variety:  Massive,  dose  grained;  fracture 
somewhat  conchoidal ;  surface  glazed ;  color  dull  bluish  black. 

•  f  4  I       *  «  .'.1  «* 


.  sCmpention  •»  100  pttte  <•    .  . 

.     Carb^iwte  of  iroa,       ■-.       •;     ..«••,     ♦  ..      *..  74,50: 
Carbonate  of  lime,    -.      •   ^ ,-  r:j-     ^^      5.40    ..v 
Carbonate  of  magnesia,.       -        •  ,     -        -a  trace 
Corbonate  of  manganese,  -        -        -        -     a  trace 

Alumina, '-        -     2.80 

Silica  and  insoluble  matter,  -  -  .  .  -  .  14.30 
Water,  -  -  -  "-  '-'I  -  m  -  2.50 
Loss,     -       "-       ~-        -        -       "*-        -        -  0.50 

tr-:"  '  100.00 

This  specimen  contains  of  metallic  iron  35  J98  per  cent 


Description*— Third  Tariety:   Nodnlar,  coarse  grained,  a  little 
crystalline  ?~  color  bine  grey. 

Composition  in  100  parts: 

Carbonate  of  iron,        .....  63.20 

Carbonate  of  lime,    -        ~*  •     «        .        -        1.00 
Carbonate  of  magnesia,  ...        a  trace 

Alumina,    -------      1.50 

Sities  and  insoluble  matter,      *     -  -  •     •        dl.ltf 
Water,       .......     2.50 

.      .->*•      ••  <       .):•        .-         ..      0,05 


100.00 
Metallic  iron  30.52  per  cent  '    '  ■' 

Description. — Fourth  Tariety :    Kidney  ore ;  nodular,  flattened 
;  texture  compact;  surface  rusty,  internally  slate  blue. 

Composition  m  100  parts: 

Carbonate  of  iron,  -  •  -  .  .  58.00 
jPer  oxide  of  iron,    -        -        -                 -  8.45 

Carbonate  of  lime,  ....  .  a  trace 
Carbonate  of  magnesia,  a  trace 

Carbonate  of  manganese,  ....  4.50 
Alumina,  •  -  -  •  -  .  .  4.50 
Organic  matter,  -  ...  -  -  •  1.50 
Silica  and  insoluble  matter^  -  -  -  15.44 
Water, 7.50 

'» 0.11 


100.00 
Per  cent  metallic  iron  46>92.  ' 
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Iron  Ore  from  mountain  near  8haf*okta  Iron  Worta* 

Description. — Structnre  porous  j  cellular,  brittle;  eolor  rich  light 
cbesnut  brown.  *  '    '  *' 

Composition  in  100  parts:                                 %  . 

Per  oxide  of  iron,   -        -        -       .-        ■••  7950 

Alumina,  -        -        -        -        *        *        "  8  trace 

Oxide  manganese,  -        •        -        -        -  a  trace 

Organic  matter,  ------  2.50 

Water,    .....        -        -  12.50 

Silica  and  insoluble  matter,    •  4.80 

toss/ 0.70 


100.00 


Per  cenjt.  metellie  iron  55.65. 


t 


■ 


ho*  Orb  from  fort?  ftf  Paint  o***,  thrw^es  above  mouth  of 

Stoaey  creek,  Cambria  county.  > 

Descripti on.— Structure  flattened,  nodular,  compact;  color  sjate 
blue;  color  light  buff.  .      ;  < 

Composition  in  100- parts: 

Carbonate  if  iron,     ■"-       •**  •    - -  .60.00 
Per  oxide  of  ironi    -    *    -        -        •'..'"•        12.60 

Carbonate  of  lfine,      •        -        -    '    •  •      3.00 
Alumina,     "  -     "-*•        -        i'  '    •  2.00 

Silica  and  insoruble  matter,        "-      '-  -     1474 

"Water, &50 

Loss,         -        -'      -        -        -        •  •       0.26 

.:  loooo  i 

Per  cent,  metallic  iron  38.22. 


t 


i 


)       j-i 


Iron  Ore  from  near  the  conglomerate,  at  Karthaus,  Clearfield  creek, 

one  mile  S;  of  Squire  Warner's* 
Description. — Nodular,  concentric;  crust  hemaiitic ;  nucleus  filled 
with  sparry  iron  and  pulverulent  oxide;  color  mottled  chesnut  brown; 
lustre  glimmering. 


•  • 
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Gmyosttbii 1*  It*  jMrHr  .• 

.   Carbonate  of  iron*  -        -       -    ..  ~  *        19*86 

Per  oxide  of  iron,       -  84*80 

Carbonate  of  lime,           -      .  •        -  .  -        4.50 

Alumina,    -        -        -        -        •        ?  -1.70 

*  *  * 

Silica  and  insoluble  matter,       -  -        30.40 
Manganese*        ------  a  trace 

Water,  -  '     -        -        -        -        -  -          8.20 

Loss,         -       -       -       -       -  -     0.54 


•  •  ••■.  -.. 


106.00 
Per  cent  metallic  iron  33.05. 


,••----  •  •  ,       •■!,. 


\ 


Iron  Orb  from  run  west  of  Clearfield  creek,  ttttt  ftiflesfcbttfe  tfiouth, 
on  Mr.  Wilson's  land,  Clearfield  county. 

:    ifc*cW/>ft7m.~-gfraetm  somewhat  nodular ;  ^outside  friable*  iittMe 
more  compact;  color  mottled  grey?  contains  sparry  iron. 

&ompo*ititm  As  100  />bf*«* 

Carbonate  of  iron,        -        -        -        »        -. '  60.48 

Per  oxide  of  iron,    -        -      •  » '  •-  •-  *     -       1&.70 

Caxhonate  magnesia,  with  a  trace. of  casbon->  ^  ^ 
ate  of  manganese,      -       -  > 

Carbonate  of  lime,    •        -     .  -        •        •         0.70 

Insoluble  mattert  •        •        •        -        -29.01 

Water,    -        -        -        -"      -,-.;-         4.50 


• 


100.00 
Per  cent  metallic  iron  32.77. 


Iron  Orb  three  miles  above  Clearfield  on  river  bank,  Clearfield 

county. 

Description. — Moderately  *opmpaclt,*©j^TCiyatalline;  color  dark 
jblust,  outside  rusty. 
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Composition  in  100  parts : 

■ 

t 

'              t     , 

• 

Carbonate  of  iron, 

* 

• 

-  56.B& 

Per  oxide  of  iron,   - 

% 

a 

• 

13.21 

Carbonate  of  manganese,     - 

i' 

<■ 

•      1.1* 

Carbonate  of  magnesia,    - 

i 

*■ 

-' 

1.2* 

• 

- 

a  trace 

Insoluble  matter,    -         -  "     - 

fc 

,vj 

24.41 

"Water,        •        -       ^        - 

* 

« 

»• 

• 

V    3.16 

100.00 

Per  cent  metallic  iron  36.11. 

Iron  Ore,  a  variety  of  the  above  and  from  the  same  locality. 

Description.— Nodular,  compact — when  broken  exhibiting  small 
cavities  coated  with  drnsy  quartz  and  iron  pyrites,  in  minute  cubical 
crystals;  color  of  mass  dull  blue.  The  portion  selected  for  analysis 
was  taken  from  the  more  compact  and  honfogenepus  part  in  which  no 
specks  of  pyrites  could  be  observed. 
_    Composition  in  100  parts : 

Carbonate  of  iron,        -  60.37 

pe*  oxide  of  iron,  -..-.-.-  •  .  20.49 
Carbonate  of  manganese,      •  2.25 

Carbonate  of  lime,  -  -  -  -  -  1.07 
Carbonate  of  magnesia,  -  -  -  -  2.08 
Alumina,  -  -  n  -*  -  -.  a  trace 
Sulphur,    -------a  trace 

Water, 1.64 

Suicajand  insoluble  matter,  -        -        -        -     6,10 


,* 
--■•»■  >  -     > 


10Q.OO 

Per  cent,  metallic  iron  45.64. 

.  ■  *  .  •  •  •  > 

Iron  Ore  from  Buffalo  creek,  Horner's  mill,  Armstrong  county. 

/Jeam/rtfon.— JNodular,  or  ball  ore,  compact,  close  grained ;  color 
interior  brownish  blue,  exterior  brown. 
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Composition  in  100  parts  : 

Qap^onate  of  iroiij,        -  •        ....   68.33 

Carbonate  of  lime.  -        -        *        r  15.54 

Carbonate  of  .magnesia,  -        -        -  -      1.35 

Carbonate  of  manganese,   .     •. .     -        -  a  trace 

Alumina,    -„      -.  ...  -  a  trace 

Insoluble  matter,    -  .     -        .        .        .  10.58 

^Tater,.        t        .        -  -        -  "    -  -    4.00 

hw,.      .; o.2i 


• 


100.00 
Per  cent  metallic  iron  32.05. 

Iron  Ore  from  same  locality  as  above,  but  more  siliceous. 

Composition  in  100  parts: 

f  ,  t  Carbonate  of  iron,        -^        -        -.       -  -  54.33 

Carbonate  of  lime,     -        •        -        -        -  a  trace 

Carbonate  of  magnesia,          ...  a  trace 

Alumina,          ......  0.50 

Insoluble  matter,  -        -        -  '      -        -  -  40.90 

Water,    -        .---.-.        .        .  4*00 

tos^  -"-'•••        -".        •  -     0.27 


■  *  "  . 


r    !        -       -       -       -  -  100.00 

Percent*  metallic  iron  25.34* 


•• » 


From,  the  statements  above  given  of  the  composition  of.  our  iron 
ores,  including  the  characteristic  varieties  from' nearly  all  the  ore 
bearing,  formations  in  the  state,  it  would  appear  that  they  belong 
chiefly  to  three  distinct  species :  magnetic  iron  ore,  brown  oxide  of 
iron,  and  compact  carbonate  of  iron,  the  two  latter  kinds  being 
much  the  most  extensively  diffused.  The  magnetic  ores  occur  only 
in  the  south-eastern  division  of  the  state,  either  among  the  primary 
rocks  or  adjacent  to  tfye  trap  dykes  of  the  middle  secondary  region. 
The  compact  carbonate  of  iron,  being  the  ore  which  in  nearly  all 
countries  is  confined  principally  to  the  coal  formation,  abounds 
mainly  in  our  anthracitic  and  bituminous  coal  measures,  where  it 
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exists  in  many  of  the  basins  in  a-  quantity,  truly  inexhaustible.  The 
extensive  and  valuable  deposite  situated  in  the  bottom  layers  of  F. 
Vp.,  in  EranWfai,>:Hus^gdpp%  and  , Juniata^  cpunjie^  ^hicfyiwa* 
0  proved  by  us  to  be  a  regularaod  continuous  deppaite,  is  also  a  variety 
of  the  compact  carbonate  of  iron,  though,  like  the  similar  ore  of  Jh& 
coal  measures,  it  passes  into  the  per  oxide  at  its  outcrop, 
"  *tfhe  othe*  class  of  ores^  varieties  of  the  Drown  oxide  or  per  oxide 
of  iron,  prevail  on  the  other  hand  in  greater  or  less  abundance  m  all 
the* formations  within  the  State,  valuaole  deposits  occurring  in'astibr 
ciation  not  only  with  many  of  the  older  secondary  rocks  of  the 
Appalachian  region,  but  likewise  with"  the  jgnei^inB'  marble  of  the 
primary  district  on  the  one  sfde  and  the'cdaf  measures  on  me  other. 
In  presenting  the  foregoing  analyM"tt  i*  ^^sitetd  remind  the 
reader  that  the  different  ores  Here  described  will  nof  retain  the  same 
relation  to  each'  other  as  respects  the' per  centage  of  iron  in  them 
after  they  have  undergone  the"  usual  roasting  preparatory* to  entering 
the  furnace,  the  carbonates  losing  much  more  extraneous  matter  by 
this  proems  tnan  the  per  oxide  ores.  The  chief  volatile  constituent 
in  the  latter  class.it  will  be  seen,  is  water*  which  seldom  amounts  to 
fifteen  per  cent,  upon  the  raw  ore,  whereas  in  the  other  class,  be- 
sides a  small  quantity  of  water,  there  prevails,  varying  with  the 
richness  of  the  ore,,  a  large  proportion  of  carbonic  acid  gas,  much  of 
which  is  extricated  during  the  preliminary  roasting.  Thus  if  we 
omit  the  consideration  of  the  gain,  from  detaching  the  externally  ad* 
hering  soil  and  other  matters*  the  one  species  will' not  often  itapitfte, 
by  'roasMng,  in  richness  more' than  five  6*  &veh  p&f  c<kdi  while  flie 
other  class  will  sometimes  exhibit  an  improvement  of  as  much  as 
ten" or  twelve  percent   '  Vj     •     ;     "':'-  \'*M  -•-'•'-  *        '  *     <•» 

It  should  be  remarked' that  all  forrtte  of  ^e  carbonic  of*  inin  show 
a  natural  tendency  to  loose  their  carbonic*'^  arid  pm  ^  the  fcericli- 
tion  of  the  brown  or  per  oxide  of  iron:  by  exposure  to  atmospheric 
agencies.  Such  ores-will  therefore  be-considerably  ( (richer  m  iron  at 
their  outexep  than  a  few  feet  in  from  the  surface.,  Inattention  to 
this  point. ds  a  fertile  source  of  mistake,  in  ej&ttating  the  average 
product  of  beds  of-  ore  discovered  in  the  coal  measures*  We  observe 
a  similar  increase  in  richness  at  its  outcrop  in  the  calcareous,  fossili£ 
erous  ore  of  F.  V.,  but  this  arises  from  the  solution  and  removal  by 
percolation-of  the  carbonate  of  lime  which  is  an  important  ingredient 
in  the  harder,  varieties  of  this  ore.  In  it  the  iron  is  already  in  th£ 
state  of  the  red  per  oxide,  not  of  a  carbonate  of  iron. 
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VII.  Analysis  of  a  Zinc  and  Lead  Ore. 

Analysis  of  an  impute  silicate  of  zinc  ftom  the  bank  of  the  Sus- 
quehanna, opposite  SelhwgroVe,  Northumberland  county. 
Description. — Occurs  in  irregular  amorphous  shaped  masses,  of 
an  earthy  and  sometimes  semi-crystalline  appearance,  containing 
disseminated  portions  of  sulphuret.of  lead,  which  are  embedded  in 
a  greyish,  imperfectly  crystallized  silicate  of  zinc.  An  average  por- 
tion of  a  large  mass  fumishecj  in  the  100  parts 

Oxjude  of  zinc,    •    ,  .  •        *        -       .        .  60.50 

Sulphuretof  lead,  *       *        •       •       •  10.00 

Oxide  of  iron  and  alumina,          -       -       •  0.50 

Silica.    •        -        *        •     . .  -       •        *  23.00 

Water, 560 

Loss,      -        -        -        •        -        -        .  0.40 


100.00 


This  Ore  contains  of  metallic  zinc  50.40,  and  of  metallic  lead  8.66. 


1      ; .  VIII.  Ahalyses  of  past  Iron. 

Cast  Iron  ma4e  in  the  summer  of  1839,  at  Farrandsville,  from  two 
parts, parry's  creek  ore  and  two  and  a  half  parts  Catawissa  ore 
and  five  parts  limestone. 

Description.— Minutely  granular  and  of  uniform  texture  through* 
<t*t;f  color  Wnisb,  grey,  So  tough,  under  the  hammer  a*  to  be  diffi- 
cult <to  break  into  sawUnkowu 


btppesUion  in  10$ 

parts:' 

a 

- 

• 

. 

Fur*' iron, 

>*                •• 

*• 

«% 

m 

-     93  91 

*     SilicHim,         * 

W 

a. 

#  ' 

m 

2.40 

Manganestum, 

9                   • 

•i 

•*»• 

m 

-      0.07 

Aluminium,    - 

• 

••     <■ 

•          ' 

m 

0.50 

Carbon,     - 

m             '*' 

m 

m 

~ 

-       3.13 

Sulphur, 

-* 

i          * 

*. , 

m 

a  trace 

-.  *   f 

100.00 

ST4TP  «E<»*o«}err.  v« 

Q^T  IWOJ  frpm  Dauvill^  .     , 

tmlEaatty  crystalline;  greyt   . 

Cbmpositfon  in  IWpartt:          :  > 

Pure  iron,          ......  94,94 

Silicium,         •        -        •        -.,•*>.        •  .    2.03 

Manganesium*-  •-•-•-"-.»        #  O;0i 

Atnrofoium^    *---.        .....  a  trace 

Carbon,     -    - -       -  2.9S 


100.00 


Sbotion  BU 
Analyses  of  Coals.   ..  r-- 

I.  Jbtihvadte€oal$*         < 

Coal  from  Nesquehoning  mines,  from  the-  10th  feet  Tain,  ebst  drift, 
Northampton-county.     Structure   irregularly  columnar;   fracture 
irregularly  coachoidal ;  color  greyish  black ;  lustre  splendent 
Composition  in  100  parts  : 

Volatile  matter,  ------      6.40 

Carbon,  -        •        •        *        -        -  ,     86.60 

Ashes,  white, ,    -  .    .-  .  .  «.        -     .  -        -      7.00 


100.00 


Coal  from  Summit  mines  of  the  Lehigh  Company,  from  a  vein 
said  to  be  14  feet  thick,  Northampton  county.  Structure  massive, 
compact ;  color  black,  metallic ; "  lustre  brilliant 

Composition  in  100  parts : 

Volatile  matter,           .....  7.50 

Carbon, 88.50 

Ashes,  dull  white,       .....  4,00 

100.00 
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a 

Coal  from  Summit  mines,  Lehigh1  Company,  Northampton 
county,  hardest  variety,  Structuife  dense,  laminated ;  fracture 
smooth,  somewhat  conchoidal;  color,  metallic  black;  lustre  splen- 
dent 

Composition  in-100  parts  : 

Volatile  matter,  -        •    -    -        •        -,-      -  6.60 

Carbon,          -        •        *        .        -   .     -  87*70 

Ashes,  white,  -•-•-•---.--.  5.70 


100.00 


Coal  from  Tamaqua  coal  mines  on  east  side  of  the  river,  called 
vein  D  east,  Schuylkill  county ♦  T&£ture~  nearly  compact,  somewhat 
slaty;  fracture  conchoidal ;  greyish  or  iron  black ;  lustre  splendent 
Specific  gravity  1.57.  ' 

Composition  in  100  part* : 

Volatile  matter,  -        -V     -•'*..    -  -      5.03 

Carbon, 92.07 

'*:•      Ashes,  whitey    -      «•,•.*,      *  ..     •   .  *     -&£0' 


tte*_*«*. 


100.00 


I  .1,     '»J 

"Si  h 


Coal  from  Tamaqua  mines,  vein  E  east,  Schuylkill  county. 
Texture  compact;  fracture  conchoidal ;  greyish  black ;  lustre  splen- 
dent   @p$ci4c  gravity  1.60. 

Composition  in  100  parts: 

Volatile  matte?*  ->                -        -        -       -  4.54 

Carbon,          ......  80.20 

Ashes,  perfectly  white,      ,-        -        -      ;  -  6.26 

100.00 


CoAL-froBQr  Tamaqua  coal  mines,  R.  vein,  in  the  Sharp  mountain. 
Texturd  coiBpact,  tendency  to  lamination;  greyish  black;  lustre 
metallic,  splendent     Specific  gravity  1.55. 


•i 
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Composition  in  100  parts:  ,  -, 

Volatile  matter^  -        -        -        -        -      7.55 

'Carbon,  -        -        -        -    .     -    .     -        87.45 

Ashes,  white,     -..----      5.10 


100.00 


Goal  from  Tuscarora  mines,  from  second  drift  south  of  Jackson's 
mine,  Schuylkill  county.  Structure  slightly  laminated,  tolerably 
compact;  irregular  conchoidal  fracture ;  color  black;  lustre  splen- 
dent. 

Composition  in  100  parts : 

Volatile  matter,       *  7.50 

Carbon,      -        -. 88,20 

Ashes,  pinkish,  brown,      -  4.30 


100.00 


Coal  from  the  Schenoweth  vein,  Pottsville,  Schuylkill  county. 
Structure  compact ;  irregular  fracture ;  color  black ;  lustre  splen- 
dent    Specific  gravity  1.60. 

Composition  in  100  parts: 

Volatile  matter,  -        -        -        -        -  »     -      1.40 

Carbon, »        94.10 

Ashes,  light  brown, 4.50 

•  .    .,  •' 

100.00 


Coal  from  Neeley's  Tunnel,  third  vein,  Schuylkill  county.  Tex- 
ture compact;  iron  black;  fracture  conchoidal;  lustre  splendent 
Sp.  gT.  1.55. 

Composition  in  100  parts : 

Volatile  matter,    - 5.40 

Carbon,    -        -        *        -.-«..       -      89.20 
Ashes,  light  yellow  color,      -•---■-    5.40 


i  100.00 

GEO.  REP.— 10. 
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Coal  from  Sharp  mountain,  Pinegrove.    Texture  laminated ;  grey 
black ;  fracture  splintery ;  lustre  splendent    Sp.  gr.  1.64. 

Composition  in  100 parts: 
~        Volatile  matter,    «».•-•    7.15 
Carbon,  •       *%••*•      80.57 
Ashe%         «,-.««••    3.28 


100.00 


Coal  from  Black  Spring  Gap,  Xharphm  county,  twenty-five  miles 
east  of  the  river.  Massive,  friable;  fracture  irregular;  color  iron 
Mack;  lustre  somewhat  splendent    Sp.  gr.  1.44. 

Composition  in  100  parts : 

Volatile  matter,    •.--..    9:53 
Carbon,    ----*•-•-     82.47 

Ashes,  yellow  white  color,  ■  *        •        -  8.00 


100.00 


Coal  from  Lea  vein,  7  feet  thick*  near  Black  Spring  Gap,  Dauphin 

county.      Structure    laminated,  brittle,  black,    ahiniag*      Specific 
gravity  1,35. 

Composition  in  100  parts : 

Volatile  natter,  -..---  8.08 
Carbon,  -  -  -  -  -  *  *  86.84 
Ashes,  cream  color,  •  6.20 

100.00 


Coal  from  Grey  vein,  1&?  feet  thick,  near  Black  Spring  Gap, 
Massive;  fracture  irregular;  color  black;  considerable  lustre.— 
Specific  gravity  1.44. 

Composition  in  100  parts  : 

Volatile  matter,  •  -.*•-  9,78 
Carbon,  «-.-•.-  81.02 
Ashes,  light  orange,      -  0.20 

100.00 


t* 
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Coal  from  Grey  vein,  near  Black  Spring  Gap;  included  grey 
band.  Structure  somewhat  fibrous,  brittle ;  color  grey  black,  smutty ; 
dull  metallic  lustre.    Specific  gravity  1,33. 

Competition  in  100  parts  : 

Volatile  matter,  -  «  -  -  -  •  11.40 
Carbon,  •  •  -  -•  .  •  •  •  81.40 
Ashes,  pale  ochreous  color,    »        -       •  7.20 


IOOjOO 


WtaM»M«> 


Coal  from  Peacock  vein,  Gold  Mine  Gap,  Datrphm  county,  twen- 
ty-five miles  east  of  the  river.  Structure  massive,  with  a  tendency 
to  columnar  fracture,  angular;  color  black,  shining,  irised*  Specific 
gravity  1.41. 

Composition  in  100  part* : 

Volatile  matter,    --..*..  10.95 

Carbon,    -»*-•»**  82.15 

Ashes,  light  orange  color,                             <•  6.90 


100.00 


Coal  from  the  Heister  vein,  Gbld  Mine  Gap,  Dauphin  county. 
Structure  massive;  stria)  distinct;  color  jet  Mack;  lustre  shining. 
Specific  gravity  1.41: 

Composition  in  100  parts: 

Volatile  matter,       -.,.*.  10.43 

Carbon,     .        -        -        i        •       fc  *    81.47 

Ashes,  pale  yellow  color,  •  8.10 


100.00 


Coal  from  vein  supposed  to  be  the  Peacock  vein,  W.  side  of 
Raush  Gap,  Dauphin  county,  twenty-one  miles  east  of  the  river. 
Structure  massive,  friable,  small  columnar;  fracture  irregular;  cOlof 
black;  iridescent.    Specific  gravity  1.45. 


\ 
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Composition  in  100  parts : 

Volatile  matter,    -> 10.57 

v       Carbon,    -        -        -        -        -        -        -  7723 

Ashes,  pale  orange,        -        - .      -        -  12.30 


100.00 


Coal  from  Yellow  Spring  Gap,  Dauphin  county,  sixteen  miles 
eastof  the  Susquehanna.  Structure  slaty,  somewhat  brittle;  frac- 
ture irregular;  black;  lustre  shining.    Specific  gravity  1.41. 

Composition  in  100  parts: 

Volatile  matter,    ~        -        -        -        -        -  10.95 
Carbon,    -  -        -        -     79.55 

Ashes,  pale  yellow  color,      -  9.50 


100.00 


Mr.  R.  C.  Taylor  gives 'an  analysis  of  a  coal  from  Yellow  Spring 
Gap,  which'  contains  14.80  per  cent  of  volatile  matter.  Consult 
two  reports  on  this  part  of  the  basin  by  Richard  C.  Taylor,  1840. 


Coal  from  Rattling  run,  Dauphin  county,  thirteen  miles  eastof  the 
river.  >  Massive,  regular  fracture.,  tendency  to  lamination,  cross  frac- 
ture shining,  black  ;  between  the  laminae,  lustre  feeble* 

Composition  in  100  parts : 

Volatile  matter,  .  -.-..-        -        13.75 

Carbon,      -.-.-'-.-        -    .     -    74.55 
Ashes  in  the  coal,     -        -..-.-        -        11.70 

100.00 
Coke  light  and  spongy. 

.  Coal  from  Big  flats,  Dauphin  county);nine  miles  east  of  the  river 
from,  the  shaft ;  Massive,  irregularly  laminated;  fracture  irregular; 
striae  small  and  distinct;  jet?iijack,and  considerable  lustre. 
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Composition  in  100  parts  : 

Volatile  matter, 15.06 

Carbon,      -        -      .  -        -        -        -  -    76.94 

Ashes,  orange,        -----  8.00 


100.00 
Makes  good  coke. 

Coal  from  Lykens  Valley,  third  bed,  Dauphin  county.     Texture, 
laminated,  brittle ;  fracture  fibrous ;  color  jet  black,  shining. 

Composition  in  100  parts : 

Volatile  matter,         -----  8.85 

Carbon, 88.25 

Ashes, -        -  2.90 


100.00 


Coal  from  Shamokin  coal  mines,  Snyder's  mine.   Structure  mas* 
aive,  compact;  fracture  laminated;,  beautifully  iridescent 

Composition  in  100  parts: 

Volatile  matter,        -        -        *        -        -  6.10 

Carbon, 89.90 

Ashes,     -                 -        -        -        -        -  4.00 

100.00 


Coal  from  Wilkesbarre,  Luzerne  county,  Warden's  vein.  Tex- 
ture compact,  iron  black;  lustre,  splendent;  fracture  conchoidal. 
Specific  gravity,  1.403. 

Composition  in  1 00  parts : 

Volatile,         -  -----  7.68 

Carbon,     -        -    '     -        -         -        -         -      88.90 

Ashes, 3.49 

100.00 
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Coal  from  Wilkesberre  cool  basin,  Carbondale  mines,  Luzerne 
county.  Texture  laminated;  lamina?  compact;  iron  black;  frac- 
ture somewhat  irregular;  lustre  brilliant,  metallic.  Specific  gravity 
1.404.  { 

Composition  in  100 parts:  * 

Volatile  matter,      ......  7,07 

Carbon,    -        -        •        -        -        -        -     90.23 

Ashes,  greyish,      ....  -  2.70 


100.00 


The  fine  twenty  analyses  of  the  foregoing  series,  will  exhibit  the 
average  composition  of  the  coal  in  the  different  parts  of  the  first,  or 
great  southern  anthracite  basin,  the  specimens  which  were  selected 
with  mis  view  having  been  chosen  from  various  localities,  at  tolerably 
regular  intervals  from  near  its  eastern  extremity  to  within  a  few  miles 
of  its  western  termination.  The  public  is  already  familiar  with  the 
fact  of  the  general  increase  of  softness  in  the  coal  of  this  basin  as 
we  proceed  westward.  The  above  results  will  display  a  similar 
augmentation  in  the  quantity  of  the  volatile  materials  in  the  coal, 
though  it  does  not  follow  that  these  two  features  are  in  exact  propor- 
tion to  each  other,  as  a  single  neighborhood  will  shew  beds  of  coal 
differing  considerably  in  both  these  particulars  the  hardness  and 
volatile  matter,  and  where  no  such  dependence  of  the  one  upon  the 
other  can  be  remarked.  I  reserve  for  a  future  occasion  the  more  Ml 
discussion  of  this  curious  subject,  of  the  gradations  noticeable  in  the 
character  of  the  coal  in  many  of  our  coal  fields,  confining  myself  at 
present  to  the  striking  variation  which  occurs  towards  the  western 
extremity  of  this  southern  anthracite  basin* 

Prom  the  Lehigh  westward  as  far  as  the  Swatara,  we  rarely  find 
the  volatile  matter  to  amount  to  more  than  about  seven  and  a  half  per 
cent,  in  the  coal,  while  its  average  quantity  in  our  anthracite  generally 
may  be  stated  at  about  ri$  per  cent ;  nearly  the  whole  of  this  appears 
to  be  water.  Advancing  a  few  miles  west  of  the  Swatara,  we  enter 
a  section  of  the  toasin  where  the  coal  acquires  a  decided  increase  in 
the  amount  of  its  volatile  matters.  At  Black  Spring  Gap,  twenty- 
six  miles  east  of  the  Susquehanna,  this  is  first  distinctly  manifested, 
the  quantity  there  being  about  ten  per  cent.  A  portion  of  this  is  pro- 
bably free  gaseous  matter,  not  bitumen,  or  if  this  is  present  the  quan- 
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.  tity  is  too  small  to  impart  to  the  coal  any  tendency  to  melt  or  make  a 

,  coke.    But  about  ten  miles  further  westward,  we  meet  with  coal,  in 

.  the  prolongation  of  the  very  same  veins,  having  as  much  as  from  ten 

*  to  fifteen  per  cent  of  volatile  matter,  and  a  part  of  this  obviously  bitu- 

men*   From  the  Yellow  Spring  gap  to  the  western  extremity  of  the 
basin,  the  largest  proportion  of  volatile  matter  which  we  have  yet 
J  noticed  in  the  coal  is  *bov\  fifteen  per  cent    Where  it  possesses  this 

I  amount  it  has  all  the  properties  of  a  true  bittuninous  coal,  burning 

I  with  a  brilliant,  though  not  very  enduring  blase,  and  yielding,  when 

properly  treated,  a  good  spongy  coke,  well  adapted  to  manufacturing 
l  purposes. 

II.    BrruKiNOBB  Coals. 

Broad  Top  Sarin. 

Coal  from  Hopewell  Furnace  mines,  Broad  Top  mountain,  Bed- 
ford county.  Massive,  striae  distinct,  somewhat  columnar,  shining 
jet  black,  in  parts  iridescent 

Analysis  in  100  part*: 

Volatile  matter,  *        -       *        »        -    11.20 

Coke,     ..--•••        88.80 


100.00 


ashes  in  the  coal,    4.00. 
Coke  spongy  but  hard. 


The  coal  of  the  Broad  Top  basin  exhibits  an  interesting  confirm* 
ation  of  the  general  law  early  noticed  by  me,  that  as  we  advance 
towards  the  N.  W.  die  coals  acquire  more  and  more  bitumen.  This 
coal  field,  occupying  a  position  intermediate  between  the  range  of 
the  anthracite  basins  on  the  one  hand  and  the  bituminous  basins 
beyond  the  Allegheny  mountain  on  the  other,  its  coal  displays  a 
corresponding  or  intermediate  proportion  of  bitumen. 

First  Basin  KfEof  the  Allegheny  Mountain, 

Coal  front  bed  of  Lick  run,  Lycoming  county.  Laminated)  some* 
what  brittle,  shining  black,  between  laminae  dull  black. 
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•finaly sis  in  100  parts: 

Volatile  matter,  -        -        -        -        -        -    20.72 

Coke, 79.28 


100.00 


Ashes  in  the  coal  13.07,  greyish,  pink. 

Coal  from  Queen's  run*  two  miles  below  Farrandsville,  Clinton 
county*    Irregularly  ({columnar,  brittle ;  color  jet  black,  shining  with 
thin  films  of  charcoal. 
Analysis  in  100  parts: 

Volatile  matter>  -        -        *    .  >        -    21.50 

Coke,     -        -        -        -        -'       -        -        78  28 


100.00 
Ashes  in  the  coal,  4.60. 


i        • 


Coal  from  Snow  Shoe  mine,  Centre  county.     Massive,  brittle,.  i 

irregular  fracture;  tendency  to  columnar  structure;  lustre  shining  I 

jet  black. 

Composition  in  100  parts: 

Volatile  matter, 21.20 

Coke> 78.80 


100.00 


Ashes  in  the  coal,  2.07. 

Coke  highly  intumescent  and  spongy. 

Coal  from  Moshannon  creek,  near  Philipsburg,  Clearfield  county*  , 

Structure  small  columnar,  somewhat  fibrous;  striae  distinct;  lustre  | 

jet  black  and  shining.  ' 

Composition  in  100  parts  : 

Volatile  matter, 29.50 

Coke,     -------        70.50 


100.00 
Ashes  in  the  coal,  6.10. 


^ 
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*  Coal  from  Steed's  mine,  sixteen  miles  from  Phiiipsburg,  Centre 
county.  Friable,  irregularly  columnar;  striae  distinct;  jet  black, 
frith  considerable  lustre. 

Composition  in  100  parts :     • 

Volatile  matter,           -       --                •-        *    20.4d 
Coke, 79.60 


*      IB 


.00 


Ashes  in  the  coal,  11.20. 
:  Coke  compact ;  ashes  light  cream  color.  •■    « 

Coal  from  Leech's  mine,  seventeen  and  a  half  miles  from  Phi- 
lipsburg,  Centre  county.  Friable ;  structure  columnar ;  jet  black 
with  much  lustre. 

••  —  f*  * 

Composition  in  100  parts: 

Volatile  matter, 20.32 

Coke,    -        -        ---        -        -        79.68 


100.00 
Ashes  in  the  coal,  11.75. 

Second  Basin  N.  W.  of  the  Allegheny  Mountain. 

.    ■  .  *  .       .  * 

Coal  from  upper  part  of  large  bed,  Ralston,  Lycoming  county. 

Columnar,  irregular  cubical ;  fracture  irregular ;  color  shining  black, 

in  parts  dull. 

Composition in  100  parts : 

Volatile  matter,  - ,      -        -        -        *    20.50 

Coke,    -♦:-----        79.50 


100.00 
Ashes  in  the  coal,  5.00.  

Coal  from  Karthaus,  upper  seam,  Clearfield  county.  Structure 
columnar,  cubical,  friable;  fracture  irregular;  color  jet  black;  lustre 
considerable. 

Composition  in  100  parts : 

Volatile  matter,  *  13;00 

Coke,    «••*«.„        87.00 


100.00 


Ashes  in  the  coal,  8.80  brownish  yellow. 
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Coal  from  Karthan*,  lower  seam.    External  characters  similar  to 
the  above. 

Composition  in  100  parts: 

Volatile  matter,  ..*•,-    24.80 

Coke,    -  •        75.20 


100.00 


A«hes%  the  coal,  4.70,  brownish  yellow. 

Coal  from  Reed's,  six  feet  vein,  Curwhwville,  Clearfield  county. 
Columnar,  cubical,  brittle ;  fracture  irregular ;  color  jet  black  with 
great  lustre. 

Composition  in  100  parts : 

Volatile  matter,  *        -       .        -        *    27.00 

Coke,     -•**•**        73.00 

100.00 

Ashes  in  the  coal,  6.30* 

Tliird  Basin  N.  W.  of  the  Allegheny  Mountain. 

Coal  from  the  bed  now  worked  at  Bear  creek,  Blossburg,  Tioga 
county.  Columnar,  somewhat  compact  containing  occassional  thin 
seams  of  charcoal;  lustre  jet  black  and  very  considerable. 

Composition  in  100  parts: 

Volatile  matter,  -        -       -        -        - "     -    32.00 
Cpkfib *  68.00 

100.00 
Ashes  in  the  coal  6.20. 

Coal  from  five  feet  vein,  Warner's,  Caledonia,  Clearfield  county. 
Structure  laminated,  cubical,  brittle ;  fracture  irregular ;  color  jet  black 
and  shining. 

Composition  in  100 parts: 

Volatile  matter,        #*.«.-        37.09 
Coke,        .>--.*-    63.00 


100.00 
Ashes  in  the  coal  ft.  5ft- 
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Coal  from  three  feet  seam,  Warner's,  Caledonia,  Clearfield  coun- 
ty. Soft,  columnar;  lustre  jet  black  and  very  considerable ;  fracture 
irregular. 

Composition  in  100  parts : 

Volatile  matter, 38.20 

Coke,    .......        61.80* 

*       

100.00 

— WW"— ~" 

Aflhes  in  coal,  7.20. 

Coal  from  Blairsville, .  large  bed,  Westmoreland  county.  Struc- 
ture laminated,  columnar,  somewhat  hard  and  compact;  color  shining 
jet  black. 

Composition  in  100  parts  t 

Volatile  matter,  *        -        -        -        •       -    81.00 
Coke,    *-*.*.-        60.00 


100.00 
Ashes  n»  the  coal,  4.00« 

Fourth  or  great  Western  Basin* 

Coal  from  Sandy  ridge,  four  miles  from  Shippensville,  Clarion 
county.  Massive;  stria)  indistinct;  fracture  cubical;  black;  lustre 
feebly  shining. 

Composition  in  100 parts: 

Volatile  matter, 43.20 

Coke,       -..-..-      6680 


100.00 


Ashes  in  the  coal  7.00 ;  light  grey. 

Cannbl  Coal  from  six  miles  east  of  Franklin,  Venango  county. 
Composed  of  laminae,  breaks  with  a  uniform  cleavage ;  cross  fracture 
conchoidal ;  surface  smooth,  dull  black,  with  little  lustre. 
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Composition  in  100 parts: 

Volatile  matter,      , 52.78 

Coke,        .-.-,.--    47.22 


100.00 


•  • 


Ashes  in  the  coal  17.68. 

♦ 

Cannel  Coal  from  Greersburg,  Beaver  county.  Composed  of 
thick  regular  laminae ;  cross  fracture  conchoidal;  surface  smooth,  dull 
black. 

Composition  in  100  parts : 

Volatile  matter,       -        -        -        -        -       36.00 
Coke, 64.00 


100.00 


Ashes  in  the  coal  33.88* 

Coal  from  Conneaut  Lake,  Crawford  county.     Slaty,  laminated ; 
fracture  irregular;  somewhat  brittle ;  color  jet  black  shining. 

Composition  in  100  parts: 

Volatile  matter,        -        -  •     -        -        -        38.75 
Coke,         -        -        -        -    «    -        -        *    61.25 


100.0 

Ashes  in  the  coal  1.80  reddish  brown. 

Coal  from  near  Greenville,  Mercer  county.    Laminated,  slaty ; 
cross  fracture  splintery ;  brittle ;  color  shining  jet  black. 

Composition  in  100  parts: 

Volatile  matter, 40.50 

Coke,         -        -        -        -        *        -       '-    59.50 


100.00 
Ashes  in  the  coal  1.7  brownish  yellow. 
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Coal  frohi  ilea*  Orangeville,  Mercer  county.  S Jructiir e  laminated; 
somewhat  rusty  between  laminae;  fracture  regular;  color  black, 
sometimes  shining  and  iridescent. 

Composition  in  100  parts: 

Volatile  matter,        -        -        -        -        -        .43.75      ' 
Coke,  '      -        -"     '-        -        -        -        -     56.25 


100.00 


#        ^ 

;      Ashes  in  the  coal  2.80  dark  brown. 

A  comparison  of  the  foregoing  analyses  of  the  bituminous  coals 
from  the  several  basins  northwest  of  the  Allegheny  mountain,  dis- 
closes the  highly  interesting  general  fact  of  the  progressive  increase 
in  the  quantity,  of  their  bitumen,  as  we  advance  northwestward. 
Thus,  the  first  group  of  coals  selected,from  various  parts  of  the  basin 
nearest  the  Allegheny  mountain,  shows  an  average  proportion  of 
bitumen  of  about  twenty-one  per  cent;  the  second  or  next  basin  to 
the  N.  W.  a  somewhat  higher  proportion;  jbe  third  basin  or  range 
of  basins  gives  as  much  as  thirty-four  per  cent ;  and  the  fourth  or 
great  western  basin  of  the  Allegheny  and'Monongahela,  nearly  forty 
per  cent. 

This  remarkable  change  in  the  composition  of  the  coal  as  we  pro- 
ceed from  the  S.  E.  to  the  N.  W.  is  not  confined  only  to  the  basins 
of  Pennsylvania,  but  prevails,  I  have  reason  to  believe,  throughout 
the  whole  length  of  the  vast  bituminous  coal  field  which  ranges  from 
our  State  to  the  northern  boundary  of  Alabama.  I  defer  to  a  future 
opportunity  an  inquiry  into  the  circumstances  which  formed  and 
subsequently  modified  this  truly  prodigious  deposite  of  carbonaceous 
matter. 

Sulphur.* — All  the  varieties  of  coal  contain  more  or  less  sul- 
phur, no  doubt  in  combination  with  iron,  under  the  form  of  iron 
pyrites  disseminated  throughout  the  coal.  The  amount  of  this  sub- 
stance materially  influencing  the  value  of  different  coals,  when  ap- 
plied  to  metallurgic  or  other  economic  uses,  it  has  been  deemed 
advisable  to  make  a  series  of  comparative  experiments  to  ascertain 
the  proportions  in  which  it  exists  in  the  two  most  widely  different 
varieties  of  our  coal,  the  anthracite  and  bituminous.  From  numerous 
chemical  examinations  made  in  reference  to  the  point,  the  following 
results  are  selected.  The  specimens  were  clean  and  free  from  any 
adhering  slaty  matter. 
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Anthracite  Coal  from  Pottsville,  average  specimen  of  white  ash: 
Contains  in  100  parts    Sulphur,    -  0.00 

Axthracitb  Coal  from  Peach  mountain,  average  specimen  of  red 
ash: 

Contains  in  100  parts    Sulphur,    •  0.48 

Anthracite  Coal  from  Lehigh,  (hard  coal,)  average  specimen 
of  white  ash :  I 

Contains  in  100  parts— Sulphur,    -  0.01 

BrrtnttNotrs  Coal  from  Karihaus,  highly  bituminous : 

Contains  in  100  parts— Sulphur,    -  2.70 

BrnmiNaus  Coal  Bhirsville,  Westmoreland  county: 

Contains  in  100  parts— Sulphur,    •  2.00 


igu. 
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It  will  be  seen  from  the  following  analyses  that  a  large  portion  of 
our  limestones  contain  a  considerable  amount  of  magnesia.  Though  j 

it  is  now  satisfactorily  ascertained  that  the  presence  of  this  earth  in 
lime  does  not  in  any  way  interfere  with  its  useful  properties  when 
employed  as  a  fertilizing  agent,  its  hurtfulness  as  a  flux  in  the  pro- 
cess of  making  iron  is  well  established. 

Aware  of  the  very  frequent  oversights  committed  by  the  proprie- 
tors of  our  numerous  iron  works  in  using  magnesian  in  place  of  pure 
limestone,  and  apprized  by  experience  of  the  extreme  difficulty  of 
distinguishing  the  fit  varieties  from  the  unfit  by  their  appearance 
merely,  I  shall  endeavor  in  my  final  report  to  produce  an  extensive 
series  of  chemical  analyses  of  the  limestones  employed  at  the  various 
furnaces.  At  present  I  offer  a  few  results,  more  with  a  view  to  draw 
the  attention  of  iron  masters  to  this  too  much  neglected  subject  of 
magnesia,  than  with  the  desire  to  exhibit  a  large  body  of  analyses, 
for  which  there  is  not  space  in  the  limits  of  an  annual  report 
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IAmest07ie$fr(mi  Format**  II., 

« 
Limestone    from  Mr.  Keller's  quarry,  Mow  Eastern.    Color 

bluish   grey;    compact,  close  grained,   semi-crystalline;   fracture 
slightly  co&ohoidal,  angular. 

Composition  in  100  part*: 

Carbonate  of  lime,     -        •  *•.<•    51.02 

Carbonate  of  magnesia,    »  ■*       -      -'*.       48.28 

Alumina  and  oxide  of  iron,  •                       0.50 

Insoluble  matter,      •        •  »        -          4.80 

Water  and  loss,          *        •  -        -       *      0.40 


100.00 


Limestone  from  Hepburn  and  Abie's  quarry,  below  Easton? 
Color  light  grey;  compact;  texture  fine  grained;  fracture  irregu- 
larly conchoidal,  angular* 

Composition  in  100  parts : 

Carbonate  of  lime,      *        •        *       ■ »       .»  55.00 

Carbonate  of  magnesia,    -        •        -       •  31.40 

Alumina  and  oxide  of  iron,          •  2.30 

Insoluble  matter,                      *  10.80 

Water,       .*••*.•**  0.50 


100.00 


Limestone  from  Judge  Porter's  quarry,  on  the  Delaware  below 
Easton,  Color  dark  bluish  grey ;  compact ;  moderately  fine  texture, 
sub-crystalline ;  fracture  sharp  conchoidal. 

Composition  in  100  parts: 

Carbonate  of  lime,     *       *  *       *       w    48.36 

Carbonate  of  magnesia,   -  -       •       »'       42.15 

Alumina  and  oxide  of  iron,  *       *    "  *  '  4.30 

Insoluble  matter,     *       -  *       »       *         4.80 

Water,       -  •       »       •      0.45 

100,00 
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Limestone  from  Judge  Porter's  farm,  south  of  Easton.     Color 
dull  bluish  grey ;. compact,  close  grained;  fracture  irregular;  wea- 
thered surface  ,ochreous. 
'    Comjmition  in  100  parts: 

Carbonate  of  lime,      ------  34  10 

Carbonate  of  magnesia,    -        -        -        -  37.90 

Alumina  and  oxide  of  iron,  -        -  1.30 

Insoluble  matter,     -        -       -        -        -  26.30 

Water, «s       *        -  0.40  ' 


100.00 


Limestone  from  Mr.  Shrie's,  four  miles  below  Easton.  Color 
grey;  texture  moderately  compact,  sub-crystalline ;  fracture  somewhat 
even ;  angles  sharp. 

Composition  in  lt)0  parts: 

Carbonate  of  lime, 48.70 

Carbonate'of  magnesia,    -                 -        -  41.76 

Alumina  and  oxide  of  iron,           -        -        -  1.30 

Insoluble  matter, 7.80 

Water',       -    '    - 4.40 


100.00 


.    Limestone  from  Harman's  quarry,  four  miles  below  Easton.  Color 
grey ;  texture  sub-crystalline ;  fracture  irregular,  angular. 

Composition  in  100  parts: 

Carbonate  of  lime,      -        -        -    ,    -        -  50.80 

Carbonate  of  .magnesia,  .-        -        -        -  47.10 

Alumina  and  oxide  of  iron,           ...  o.50 

Insoluble  matter,    .-        -  ,      -        -        -  1.00 

Water,      .-        -        -        -        -        -        -  0.50 

Loss,    „- 0.10 

100.00 
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Limestone  from  near  Biery's  bridge,  on  Lehigh  river,  used  as 
flux  in  the  Lehigh  Crane  Iron  works ;  color  greyish  blue ;  texture 
compact,  fine  grained  ;  sub-crystalline;  fracture  slightly  conchoidal, 
angular. 

Composition  in  100  parts  : 

Carbonate  of  lime,  •  -  -  -  -  -  52.70 
Carbonate  of  magnesia,  -  '  -  -  -  33.^78 
Alumina  and  oxide  of  iron,  -  -  .-  -  2.80 
Insoluble  matter,  -  -  -  -  -  10.30 
Water, 0.42 


100.00 


Limestone  from  near  Biery's  bridge,  three  miles  above  Allentown, 
Lehigh  county,  used  as  a  flux  in  the  Crane  iron  works.  Color  grey ; 
texture  distinctly  crystalline  and  sparry ;  fracture  irregular. 

Composition  in  100 parts: 

Carbonate  of  lime,        -        -        -        -  93.40 

Carbonate  of  magnesia,    -        -        -  none 

Alumina  and  oxide  of  iron,  -  1.80 

Insoluble  matter, 4.30 

Water,        -        -        -        -        ...  0.5O 

100.00 


/ 


Limestone  used  in  Trexler  furnace,  Lehigh  county.    Color  light 
grey ;  moderately  compact  and  fine  grained ;  intersected  by  veins  of 
white  calc  spar ;  fracture  somewhat  conchoidal,  angles  sharp. 
Composition  in  100  parts  r 

Carbonate  of  lime,  "  -  -  -  -  -  50.30 
Carbonate  of  magnesia,  -  -  -  -  41.30 
Alumina~and  oxide  of  iron,  -  3.80 

Insoluble  matter, 4.30 

Water, -     0.30 


100.00 

«£0.  REP.— 11. 
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LmsTONi  from  Dtvy  Shall's  quarry,  near  his  forge,  west  branch 
of  Perkiomen  creek,  Berks  county.  Color  dull  light  grey,  sub- 
crystalline ;  compact ;  fracture  angular. 

Composition  in  100  parts  : 

Carbonate  of  lime,    •    •        -        -        -        -  68.17 

Carbonate  of  magnesia,    •  43.90 
Alumina  and  oxide  of  iron,  •  0.70 

Insoluble  matter,     •  1.95 

Water  and  loss, 0.38  ' 

100.00 


Lwestohb  from  George  Keim's  quarry,  Pike  township,  Berks 
county.  Color  light  bluish  grey;  structure  somewhat  laminated;  tex- 
ture sub-crystalline ;  fracture  angular ;  contains  in  some  parts  small 
crystalline  nodules  of  fluor  spar ;  part  analysed  free  from  these. 
Composition  in  100  parts : 

Carbonate  of  lime, 88.34 

Carbonate  of  magnesia,      -  7.80 

Alununa  and  oxide  of  iron,     -  0.24  j 

Insoluble  matter,  2.81  < 

Water,         -  •        -        -        -        -     0.80 

Loss, 0.01 

F      

100.00 


Limestone  from  eastern  part  of  the  town  of  Carlisle.  Light  dove 
color ;  very  compact,  and  fine  grained,  disposed  in  regular  lamina? ; 
Icacture  very  slightly  conchoidal. 

Composition  in  100  parts: 

Carbonate  of  lime,           +        -        -        -  92.74 

Carbonate  of  magnesia,       ....  none 

Alumina  and  oxide  of  iron,       •        -        -  1.00 

.  Insoluble  matter, 5.80 

Water, 0.40 

Loss,                 •••-•;  0.06 

100.00 


« 
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Limestone  from  near  New  Market,  half  a  mile  below  Yellow 
Breeches  creek,  Cumberland  Valley.  Color  dark  grey;  texture 
compact,  sub-crystalline ;  fracture  irregular,  angular. 

Composition  in  100  parts: 

Carbonate  of  lime,      -  92.83 

Carbonate  of  magnesia,    •        •        -  none 

Alumina  and  oxide  of  iron,         -        •        -1.00 
Insoluble  matter,     -  6.80 

Water, 0.87 


100.00 


Limestone  used  as  a  flux  in  Mary  Ann  furnace,  Cumberland 
county.  Color  light;  texture  moderately  close,  semi-crystalline; 
fracture  irregular. 

Composition  in  100  parts: 

Carbonate  of  lime,  -  •  •  •  89.61 
Carbonate  of  magnesia,  •  9.46 
Alumina  and  oxide  of  iron,  -  •  •  -  traces 
Insoluble  matter,     •     '  -        •        -        •■  1.49 

Water, 0.46 

100.00 


Limestone  used  as  a  flux  in  CarEsle  iron  works.    Color  fight 
blue ;  compact,  slightly  laminated ;  fracture  sharp  angular. 

Composition  in  100  parts  : 

Carbonate  of  lime, 78.37 

Carbonate  of  magnesia,                            *  none 

Alumina  and  oxide  of  iron,                           *  0.40 

Insoluble  matter,     -  20.80 

Water, 0.43 

100.00 
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Limestone  from  railroad,  quarter  of  a  mile  north-east  of  Shippens- 
burg,  Cumberland  county.  Color  light  dove;  texture  very  close 
and  fine  grained ;  fracture  smooth  conchoidal,  angular. 

Composition  in  100  parts: 

Carbonate  of  lime,      -----  87.20 

Carbonate  of  magnesia,    -  none 

Alumina  and  oxide  of  iron,  -        -        -        -  traces 

Insoluble  matter, 12.30 

Water,       -        -        ' 0.30 

Loss, -  0.20 


100.00 


Limestone  from  one  mile  north  from  Mercersburg,  Franklin 
county.  Color  light  dove;  texture  compact,  close  grained,  inter- 
sected by  minute  veins  of  white  calc  spar ;  fracture  somewhat  con- 
choidal, angular. 

Composition  in  100  parts: 

Carbonate  of  lime, 46.10 

Carbonate  of  magnesia,    -  39.49 

Alumina  and  oxide  of  iron,           -        -  2.60 

Insoluble  matter,     -        -        -        -        -        11.30 
Water, 0.51 


100.00 


Limestone  from  south-east  of  Waynesburg,  Franklin  county. 
Color  dark  grey ;  moderately  fine  grained,  sub-crystalline ;  fracture 
harsh,  conchoidal. 

Composition  in  100  parts : 

Carbonate  of  lime,      .....  86.50 

Carbonate  of  magnesia,    -        -        -  none 

Alumina  and  oxide  of  iron,           *        -        -  4.80 

Insoluble  matter,     •»....  8.30 

Water 0.40 


100.00 
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Limestone  :  white  marble  from  three  miles  south-east  of  Waynes- 
burg,  Rogers's  quarry,  above  Stoner's.  mill,  Cumberland  valley, 
Franklin  county.  Color  cream  white ;  texture  beautifully  compact 
and  fine  grained,  exhibiting  a  very  minute  crystalline  structure; 
fracture  tendency  to  conchoidal. 

Composition  in  100  parts: 

Carbonate  of  lime,      -  -  98,80 

Carbonate  of  magnesia,  ...  none 

Alumina  and  oxide  of  iron,  ...      0.80 

Insoluble  matter,     -   ..    -        -        -  a  trace 

Water,       .--.--.      0.46 


100.00 


Limestone  used  at  Pond  furnace,  (Moore's,)  Franklin  county. 
Color  dark  blue;  texture  compact  and  fine  grained;  fracture  con- 
choidal, angular,  occasionally  exhibits  extremely  minute  crystals  of 
yellow  iron  pyrites. 

Composition  in  100  parts : 

Carbonate  of  lime,      -        ...        .        .  36.50 

Carbonate  of  magnesia,    -  26.20 

Alumina  and  oxide  of  iron,          ...  5*00 

Sulphur, a  decided  trace 

Insoluble  matter,         -----  27.30 

Water, 5.00 

100.00 


Limestone  used  as  a  flux  at  Caledonia  furnace,  Franklin  county. 
Color  bluish  grey ;  texture  moderately  fine  grained,  semi-crystalline; 
fracture  irregularly  slaty. 

Composition  in  100  parts : 

#         Carbonate  of  lime,    -        -        -        -  -       74.69 

Carbonate  of  magnesia,        -  23.52 

Alumina  and  oxide  of  iron,       -  '      •  -        traces 

Insoluble  matter,         -        -        -      ■  -  -       1.49 

Water, 0.30 

100.00 
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Limestone  from  four  miles  east  of  Chambersburg,  near  Gettys- 
burg turnpike,  tried  as  a  flux  in  Caledonia  furnace,  bnt  not  fonod 
good.    Color  dull  dark  grey ;  texture  coarse,  and  slightly  sparry ; 
L    fracture  irregularly  conehoidal. 

Composition  in  100  parts: 

Carbonate  of  lime, 70.63 

Carbonate  of  magnesia,        -  17.40 

Alumina  and  oxide  of  iron,        •  traces 

Insoluble  matter,         -  2.64 

Water,           -        .       .     "  .       .        .  -  o.60 

Excess,     ---....      0.27 


100,00 


Limestone  used  as  a  flux  in  Carrick  furnace,  Path  Valley,  Frank- 
lin county.  Color  dove ;  compact,  fine  grained,  somewhat  sparry  in 
portions ;  fracture  smooth  conehoidal. 

Composition  in  1 00  parts : 

Carbonate  of  lime,      -  94.71 

Carbonate  of  magnesia,   •  none 

Alumina  and  oxide  of  iron,         -  traces 

Insoluble  matter, 4.04 

Water,        -       - 0.35 


100.00 


Limestone  from  Kishacoquillas  valley,  at  the  Iron  mine  near  Al- 
lenville,  on  the  anticlinal  axis.  Color  light  blue,  dull;  compact; 
fracture  conehoidal. 

Composition  in  100  parts: 

Carbonate  of  lime,  *  46.64 

Carbonate  of  magnesia,    -        .        .  •       36.31 
Alumina  and  oxide  of  iron,  •  0.91        * 

Insoluble  matter,     •  15.83 

Water, .    o.31 

100.00 
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Limestone  from  near  Springfield  furnace,  Huntingdon  county,  ob- 
tained about  four  hundred  yards  from  the  base  of  Lock  mountain. 
Color  dull  dark  blue;  compact,  fine  grained,  somewhat  sparry;  frac- 
ture conchoidal. 

Composition  in  100  parts  : 

Carbonate  of  lime,  -        -        -        -        •  00.20 

Carbonate  of  magnesia,        -        •        *  -    none 

Alumina  and  oxide  of  iron,      -  0.50 

Insoluble  matter,           -        •        -        *  -  a  trace 

Water, 0.30 


100.00 

4  ■ 


s 


Limestone  from  same  locality,  five  hundred  yards  from  base  of 
Lock  mountain.  Color  light  dove ;  compact  fine  grained ;  weather- 
ed surface  light  ochreous  color ;  fracture  large  conchoidal,  angular. 

Composition,  in  100  parts: 

Carbonate  of  lime,    -  52.20 

Carbonate  of  magnesia,        •  [34.50 

Alumina  and  oxide  of  iron,        •  1.80 

Insoluble  matter,                  *  11.30 

Water,  -          ..•-..  0.20 


•*> 


100.00 


Limestone  from  same  locality,  six  hundred  and  fifty  yards  from 
the  base  of  Lock  mountain.  Color  light  grey ;  compact,  texture ; 
moderately  fine  grained;  weathered  surface  buff;  fracture  even,  an- 
gular. 

Composition  in  100  parts  * 

Carbonate  of  lime,               •  54.80 

Carbonate  of  magnesia,    -  35.30 

Alumina  and  oxide  of  iron,  -  4.00 

Insoluble  matter,     -  5.60 

Water,        * 0.30 

100.00 
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Limestone  from  same  locality,  eight  hondred  yards  from  base  of 
Lock  mountain.  Color  brownish  grey ;  texture  compact,  moderate- 
ly fine  grained,  somewhat  sparry ;  fracture  irregular,  angular. 

Composition  in  100  parts: 

Carbonate  of  lime,    -  47.83 

Carbonate  of  magnesia,        ....  36.77 

Alumina  and  oxide  of  iron,        -        .        -  2.80 

Insoluble  matter,           .....  12.30 

Water,    -...-.-        .        .        -  0.30 


100.00 


Limestone  from  F,  V. 

Limestone  from  thirty  feet  above  the  iron  ore  at  Matilda  furnace, 
two  miles  west  of  Newton  Hamilton,  Huntingdon  county.  Color 
blue ;  compact,  sub-crystalline ;  fracture  conchoidal. 

Composition  in  100  parts  : 

Carbonate  of  lime,      .....  85.26 

Carbonate  of  magnesia,    -  4.67                      * 

Per  oxide  of  irdn,        -----1.97  ^ 

Oxide  of  manganese,  a  trace 

Insoluble  matter,         .....  7.97                     < 

Water, 0.13                     j 

100.00 

Limestones  from  F~  VL 

Limestone  from  neighborhood  of  Millhall,  flux  used  at  FarrandV 
vOle.    Color  mottled  grey  and  white;  sparry,  somewhat  saccha- 
roidal ;  fracture  irregular ;  few  fossils. 
Composition  in  100  parts: 

Carbonate  of  lime,      -        -        -        -        -    96.80 
Carbonate  of  magnesia,   -        -        -        -  0.50      # 

Alumina  and  oxide  of  iron,  ...    traces 

Insoluble  matter,     ....        -  2.30 

Water,       -        -        .  *     .        -        •        .      0.40 

100.00 
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Limestone  from  Hopewell  furnace,  Bedford  county,  used  as  a 
flux.  Color  blue  black ;  compact  and  close  grained ;  fracture  con* 
choidal  fossiliferous. 

Composition  in  100  parts : 

Carbonate  of  lime,      -  92.00 

Carbonate  of  magnesia,  a  trace 

Oxide  of  iron  and  alumina,          -        -        -  a  trace 

Insoluble  matter,     -        -        -        -         -  3.50 

Water, 4.50 


100.00 


Limestone  from  Loyalsock,  near  Williamsport,  us?  1  as  a  flux  at 
the  Astonville  furnace,  Lycoming  county.  Color  bluish  black; 
compact ;  fracture  conchoidal ;  fossiliferous. 

Composition  in  100  parts: 

Carbonate  of  lime,      -  98.30 

Carbonate  of  magnesia,  a  trace 

Alumina  and  oxide  of  iron,  -        -        -      none 

Insoluble  matter,      -.---•     1.30 
Water, 0.40 


100.00 


Limestone  from  eight  miles  east  of  Pine  Grove,  Schuylkill  coun- 
ty. Color  dull  lead  blue  ;  texture  somewhat  coarse,  sub-crystalline, 
sparry ;   fracture  irregular,  angular. 

Composition  in  100  parts: 

Carbonate  of  lime, 49.90 

Corbonate  of  magnesia,   -  7.10  j 

•  Alumina  and  oxide  of  iron,  -        -  6.30 

Insoluble  matter, 36.30 

Water, -        -  040 


100.00 


I 
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Limestone  from  lower  band  on  river  road,  six  miles  above  Dela- 
ware Water  Gap.  Color  grey ;  coarse,  sparry,  crystalline ;  fracture 
irregular,  angular. 

Composition  in  100  parts : 

Carbonate  of  lime,       .....  81.95 

,          Carbonate  of  magnesia,  -  none 

Alumina  and  oxide  of  iron,          ...  3.10 

Insoluble  matter,     .....  14.60 

Water, 0,50 


Excess, 


0.15 


100.00 


Limestones  from  F.  1P11L 

Limestone  from  McMickle's  creek,  Stroudsburg.     Color  dull   * 
slate  blue ;  moderately  compact ;  grain  fine,  sub-crystalline ;  fracture 
conchoidal,  angles  sharp. 

Composition  in  100  parts: 

'  Carbonate  of  lime,      .....  83.30 

Carbonate  of  magnesia,  -  7.22 

Alumina  and  oxide  of  iron,           -  traces 

Insoluble  matter, 0.98 

Water,       -                 0.50 

t  ■ 
100.00 


Limestone  from  Karthaus,  Clearfield  county.     Color  blue ;  com- 
pact ;  fracture  slightly  conchoidal,  angular. 

Composition  in  100  parts  : 

Carbonate  of  lime,      -  .     •        -        -        -  48.89 
Carbonate  of  magnesia,    -        -        -        -  2.03  *       # 

Alumina  and  oxide  of  iron,  -        -        -      5.18 

Insoluble  matter,     -        -        -        -        -  43  18 

Water, 0.72 

100.00 


Tir 
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Limestone  from  Shamokin  Coal  Company's  lands,  Northumber- 
land county.  Color  dull  brownish  grey ;  texture  somewhat  slaty  ; 
grain  moderately  fine ;  weathered  surface  ochreous  brown ;  fracture 
somewhat  conchoidal. 

Composition  in  100  parts : 

Carbonate  of  lime,      •        -  •        •        -    71.32 

Carbonate  of  magnesia,    -  7.48 

Alumina  and  oxide  of  iron,  •                       2.80 

Insoluble  matter,     -        -  -        -        -        17.80 

Water  and  organic  matter,  •        -               0.60 

100.00 


Limestones  from  Formation  XIII. 

Limestone  from  John  Weines's,  Muddy  Creek  township,  Butler 
county.  Dove  colored;  texture  compact,  close  grained;  fracture 
smooth  and  slightly  conchoidal ;  surface  fossiliferous,  containing  en- 
crinal  impressions. 

Composition  in  100  parts: 

Carbonate  of  lime,      -  96.10 

Carbonate  of  magnesia,  -  none 

Alumina  and  oxide  of  iron,  -        -        -  130 

Insoluble  matter, 2.30 

Water, -      0.30 


100.00 


Limestone  from  Madison  furnace,  used  as  a  flux,  Clarion  county. 
General  character  and  appearance  same  as  the  above. 

Composition  in  100  par ts:   . 

Carbonate  of  lime,      .        .        .  96.90 

t       Carbonate  of  magnesia,    -  none 

Alumina  and  oxide  of  iron,  -        -        -        -0.50 
Insoluble  matter,     •  2.30 

Water,      * 0.30 


100.00  % 
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Limestone  from  upper  bed,  on  Sugar  creek,  Armstrong  county. 
Color  bluish  grey  ;  compact,  in  parts  semi-crystalline ;  fracture  some- 
what  conchoidal.  - 

Composition  in  100  parts : 

Carbonate  of  lime,      -        -        -     "   -  -    94.00 

Carbonate  of  magnesia,            -        -        -  none 

Alumina  and  per  oxide  of  iron,     -  1.30 

Insoluble  matter,      -----  4.30 

Water,        -        -        -        -        -        -  .      0.40 


100.00 


Limestone  from  Rockland  furnace,  Venango  county.  Color  grey- 
ish drab ;  texture  compact,  fine  grained ;  fracture  conchoidal ;  faint 
traces  of  fossils. 

Composition  in  100  parts : 

Carbonate  of  lime, 84.25 

Carbonate  of  magnesia,        -  -  none 

Alumina  and  per  oxide  of  iron,  -         -        -         1.00 

Insoluble  matter, 12.80 

Water, -     •    0.45 

Loss    -        -        -i-        -        -v-        -     1.50 


t 


100.00 

From  the  composition  of  some  of  the  above  limestones  when  com- 
pared with  those  known  to  furnish  hydraulic  cements,  there  is  every 
reason  to  believe  that  they  are  well  adapted  to  this  purpose. 

The  recent  discovery  made  by  my  brother,  Professor  William  B. 
Rogers,  that  most  of  the  older  limestones  of  the  U.  S.  abound  in 
magnesia;  and  that  these  magnesian  limestones'  yield  a  lime  ca- 
pable of  hardening  under  watery  is  an  additional  inducement  for 
undertaking  an  extensive  chemical  analysis  of  our  calcareous  rocks. 
For  the  purpose  of  exhibiting  the  close  identity  in  composition 
between  many  of  our  magnesian  limestones  and  those  of  Virginia 
and  elsewhere,  which  have  been  found  to  be  eminently  hydraulic,  I 
have  transcribed  a  few  analyses  from  the  Report  on  the  Geological 
Survey  of  Virginia  for  the  year  1838. 
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Limestone  from  near  Sheppardstown,  on  the  Potomac,  Virginia ; 
extensively  manufactured  into  cement. 

Composition  in  100  parts : 

Carbonate  of  lime, 55.80 

Carbonate  of  magnesia,      -        -        -        -      39.20 

Alumina  and  oxide  of  iron,  -        -        -     1.50 

Silica  and  insoluble  matter,  *      -        -        -        2  50 
Water,  -------     0.40 

Loss, 0.60 


100.00 


Limestone  from  the  Natural  bridge  and  banks  of  Cedar  creek, 
Virginia.     Makes  a  good  hydraulic  cement. 

Composition  in  100  parts : 

Carbonate  of  lime,           ....  53.23 

Carbonate  of  magnesia,        -        -        -  -    41.00 

Alumina  and  oxide  of  iron,      -        -        -  0.80 

Insoluble  matter, 2,80 

Water, 0.40 

Loss,          ------  -  1.77 


100.00 


Limestone  from  Formation  II.,  New  York,  extensively  burnt  for 
cement 
Composition  in  100  parts: 

Carbonate  of  lime, 48.20 

Carbonate  of  magnesia,        ....  35.76 

Alumina  and  oxide  of  iron,               -        -  1.20 

Insoluble  matter,         -                ...  12.10 

Water, 2.73 

Loss,            -    '     -        -        -        -        •        -  0,01 

100.00 


i 


'*▼ 
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LrotTONB  from  Louisville,  Kentucky,  said  to  make  a  good 
cement 

Composition  in  100  parts: 

Carbonate  of  lime,     -  55.03 

Carbonate  of  magnesia,  -  24.16 

Alumina  and  oxide  of  iron,        *  2.60 

Insoluble  matter,    -  15.30 

Water, 1.20  \ 

Loss, -  1.71  ' 

\ 

100.00 


The  valuable  property  of  magnesian  limestones  of  making  a 
cement  which  hardens  under  water,  was  first  hinted  at  by  M.  Vicat, 
of  France,  but  its  dependence  on  the  magnesia  was  not  shewn  untfl 
the  analyses  and  experiments  of  my  brother  conclusively  established 
the  fact 

All  which  is  respectfully  submitted. 

HENRY  D.  ROGERS. 
Philadelphia,  February  1,  1841. 
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Alluvium.  Earthy  sand,  gravel,  stones,  and  other  transported  matter 
which  has  been  washed  away  and  thrown  down  by  rivers,  floods, 
or  other  causes,  upon  land  not  permanently  submerged  beneath 
the  waters  of  lakes  or  seas.    Etym.  alluo,  to  wash  upon. 

Anticlinal  Axis.  If  a  range  of  hills,  or  valley,  be  composed  of 
strata,  which  on  the  two  sides  dip  in  opposite  directions,  the 
imaginary  line  that  lies  between  them,  towards  which  the  strata 
on  each  side  rise,  is  called  the  anticlinal  axis.  In  a  row  of 
houses  with  steep  roofs  facing  the  south,  the  slates  represent 
inclined  strata  dipping  north  and  south,  and  the  ridge  is  an  east 

and  west  anticlinal  axis. 

» 

Argillaceous.    Clayey,  composed  of  clay.    Etym.  argilla,  clay. 

Bitumen.  Mineral  pitch,  of  which  the.  tar-like  substance  which  is 
often  seen  to  ooze  out  of  the  Newcastle  coal  when  on  the  fire, 
and  which  makes  it  cake,  is  a  good  example.  Etym.  bitumen, 
pitch. 

Bituminous  Shale.  An  argillaceous  shale,  much  impregnated  with 
bitumen,  which  is  very  common  in  the  coal  measures. 

Calcareous  Rock.    Limestone.    Etym*  calx,  lime. 

Calcareous  Spar.    Crystallized  carbonate  of  lime. 

Carbon.  An  undecomposed  inflammable  substance,  one  of  the  simple 
elementary  bodies.  Charcoal  is  almost  entirely  composed  of  it 
Etym.  carbo,  coal. 
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Carbonate  of  Lime.  Lime  combines  with  great  avidity  with  carbonic 
acid,  a  gaseous  acid  only  obtained  fluid  when  united  with  water, 
— and  all  combinations  of  it  with  other  substances  are  called  Car- 
bonates. All  limestones  are  carbonates  of  lime,  and  quick  lime 
is  obtained  by  driving  off  the  carbonic  acid  by  heat. 

Carboniferous*  A  term  usually  applied,  in  a  technical  sense,  to  an 
ancient  group  of  secondary  strata,  but  any  bed  containing  coal 
may  be  said  to  be  carboniferous.  Etym.  carbo,  coal,  and /ero, 
to  bear. 

Chert  A  siliceous  mineral,  nearly  allied  to  calcedony  and  flint,  but 
less  homogeneous  and  simple  in  texture.  A  gradual  passage 
from  chert  to  limestone  is  not  uncommon. 

Coal  Formation.  This  term  is  generally  understood  to  mean  the 
same  as  the  Coal  Measures.  There  are,  however,  "  coal  for- 
mations" in  all  the  geological  periods,  wherever  any  of  the 
varieties  of  coal  form  a  principal  constituent  part  of  a  group  of 
strata. 

Conformable.  When  the  planes  of  one  set  of  strata  are  generally 
parallel  to  those  of  another  set  which  are  in  contact,  they  are 
said  to  be  conformable. 

Conglomerate  or  Puddingstone.  Rounded  water-worn  fragments 
of  rock,  or  pebbles,  cemented  together  by  another  mineral  sub- 
stance, which  may  be  of  a  siliceous,  calcareous,  or  argillaceous 
nature.    Etym.  con,  together,  glomero.  to  heap. 

Crop  Out.  A  miner's  or  mineral  surveyor's  term,  to  express  the 
rising  up  or  exposure  at  the  surface  of  a  stratum  or  series  of 
strata. 

Crystalline*  The  internal  texture  which  regular  crystals  exhibit 
when  broken,  or  a  confused  assemblage  of  ill-defined  crystals. 
Loaf-sugar  and  statuary-marble  have  a  crystalline  texture.— 
Sugar-candy  and  calcareous  spar  are  crystallized. 

Denudation.  The  carrying  away  by  the  action  of  running  water  of 
a  portion  of  the  solid  materials  of  the  land,  by  which  inferior 
rocks  are  laid  bare.    Etym.  denudo,  to  lay  bare. 

Diluvium.  Those  accumulations  of  gravel  and  loose  materials  which, 
by  some  geologists,  are  said  to  have  been  produced  by  the  action 
k  of  a  diluvial  wave  or  deluge  sweeping  over  the  surface  of  the 

earth.    Etym.  diluvium,  deluge. 
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Dip.  When  a  stratum  does  not  lie  horizontally,  but  is  inclined,  the 
point  of  the  compass  towards  which  it  sinks  is  called  the  dip  of 
the  stratum,  and  the  angle  it  makes  with  the  horizon  is  called 
the  angle  of  dip  or  inclination. 

Encrini.  (plural  of  encrinus)  Marine  animal  bodies,  having  a  long 
jointed  stem,  the  joints  somewhat  resembling  small  buttons  with 
a  central  perforation.  These  abound  in  the  lower  secondary 
rocks. 

Fault,  in  the  language  of  miners,  is  the  sudden  interruption  of  the 
continuity  of  strata  in  the  same  plane,  accompanied  by  a  crack 
or  fissure,  varying  in  width  from  a  mere  line  to  several  feet, 
which  is  generally  filled  with  broken  stones,  clay,  &c* 

Ferruginous    Anything  containing  iron.     Etym.  Ferrum,  iron. 

Formation.  A  group,  whether  of  alluvial  deposits,  sedimentary 
strata,  or  igneous  rocks,  referred  to  a  common  origin  or  period. 

Fossil.  All  minerals  used  to  be  called  fossils,  but  geologists  now 
use  the  word  only  to  express  the  remains  of  animals  and  plants 
found  buried  in  the  earth.  Etym.fossilis,  any  thing  that  may 
be  dug  out-  of  the  earth. 

Gneiss.  A  stratified  primary  rock,  composed  of  the  same  materials 
as  granite,  but  having  usually  a  larger  proportion  of  mica,  and  a 
laminated  texture.     The  word  is  a  German  miner's  term. 

Gypsum,  a  mineral  composed  of  lime  and  sulphuric  acid,  hence 
called  also  sulphate  of  lime.  Plaster  and  stucco  are  obtained 
by  exposing  gypsum  to  a  strong  heat.  It  is  found  so  abundantly 
near  Paris,  that  Plaster  of  Paris,  is  a*  common  term  in  &«& 
country  for  the  white  powder  of  which  casts  are  made. 

Laminse.  Latin  for  plates ;  used  in  geology,  for  the  smaller  layers 
of  which  a  stratum  is  frequently  composed. 

Mica.  A  simple  mineral,  having  a  shining  silvery  surface,  and 
capable  of  being  split  into  very  thin  elastic  leaves  or  scales.  It 
is  often  called  talc  in  common  life,  but  mineralogists  apply  the 
term  talc  to  a  different  mineral.  The  brilliant  scales  in  granite 
are  mica.    Etym.  mico,  to  shine. 

Organic  Remains.  The  remains  of  animals  and  plants  (organized 
bodies)  found  in  a  fossil  state. 

Oxide.  The  combination  of  a  metal  with  oxygen;  rust  is  oxide  of 
iron. 

gbo.  rep. — 12. 
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Oxygen.  One  of  the  constituent  parts  of  the  air  or  the  atmosphere  % 
that  part  which  supports  life.  For  a  further  explanation  of  the 
word,  consult  elementary  works  on  chemistry. 

Producta.  An  extinct  genus  of  fossil  bivalve  shells,  occurring  only 
in  the  older  secondary  rocks.  It  is  closely  allied  to  the  living 
genus  Terebratula. 

Pyrites.  (Iron.)  A  compound  of  sulphur  and  iron,  found  usually  in 
yellow  shining  crystals  like  brass,  and  in  almost  every  rock 
stratified  and  unstratified.  The  shitting  metallic  bodies,  so  often 
seen  in  common  roofing  slate,  are  a  familiar  example  of  the 
mineral. 

Quartz.  A  German  provincial  term,  universally  adopted  in  scientific 
language,  for  a  simple  mineral  composed  of  pure  silex,  or  earth 
of  flints :  rock-crystal  is  an  example. 

Sandstone.  Any  stone  which  is  composed  of  an  agglutination  of 
grains  of  sand,  whether  calcareous,  siliceous,  or  of  any  other 
mineral  nature. 

Seams.    Thin  layers  which  separate  two  strata  of  greater  magnitude. 

Secondary  Strata.  An  extensive  series  of  the  stratified  rocks  which 
compose  the  crust  of  the  globe,  with  certain  characters  in  com- 
mon, which  distinguish  them  from  another  series  below  them, 
called  primary ,  and  from  a  third  series  above  them  called  ter* 
tiary. 

Shale.  A  provincial  term,  adopted  by  geologists,  to  express  an  in- 
durated slaty  clay.     Etym.  German  schalen9  to  peel,  to  split 

\gle.    The  loose  and  completely  water-worn  gravel  on  the  sea 
shore. 

Silex  or  Silica.  The  name  of  one  of  the  pure  earths,  being  the 
Latin  word  for  j&nt,  which  is  wholly  composed  of  that  earth. 

Siliceous.  Of  or  belonging  to  the  earth  of  flint.  Etym.  silex. 
which  see.    A  siliceous  rock  is  one  mainly  composed  of  silex. 

Stalactite.  When  water  holding  lime  in  solution  deposits  it  as  it 
drops  from  the  roof  of  a  cavern,  long  rods  of  stone  hang  down 
like  icicles,  and  these  are  called  stalactites. 

Stalagmite.  When  water  holding  lime  in  solution  drops  on  the  floor 
L  of  a  cavern,  the  water  evaporating  leaves  a  crust  composed  of 

layers  of  limestone ;  such  a  crust  is  called  ataiagmtte>  in  oppo- 
sition to  stalactite,  which  see. 
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Strata,  Stratum.  When  several  rocks  lie  like  the  leaves  of  a  book, 
one  upon  another,  each  individual  forms  a  stratum  /—strata  is 
the  plural  of  the  word.  Etym.  stratum,  part  of  a  Latin  verb, 
signifying  to  strew  or  lay  out. 

Strike,  The  direction  or  line  of  bearing  of  strata,  which  is  always 
at  right  angles  to  their  prevailing  dip. 

Synclinal  Axis.  When  the  strata  dip  in  opposite  directions  towards 
a  common  central  imaginary  line,  it  is  called  a  synclinal  line  or 
axis. 

Thin  out.  When  a  stratum,  in  the  course  of  its  prolongation  in  any 
direction,  becomes  gradually  less  in  thickness,  the  two  surfaces 
approach  nearer  and  nearer ;  and  when  at  last  they  meet,  the 
stratum  is  said  to  thin  out,  or  disappear. 

Zoophytes.  Corals,  sponges,  and  other  aquatic  animals  allied  to 
them,  so  called  because,  while  they  are  the  habitation  of  animals, 
they  are  fixed  to  the  ground,  and  have  the  forms  of  plants.  From 
two  Greek  words  signifying  animal  and  plant. 
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Office  of  the  Secretary  of  the  Commonwealth, 

February  9, 1842. 

Tb  the  Speaker  of  the 

House  of  Representatives  of  Pennsylvania : 

Sir: — In  compliance  with  the  third  section  of  the  act  of  29th 
March,  1836,  entitled,  "An  Act  to  provide  for  a  Geological  and  Mi* 
neralogical  Survey  of  the  State,"  I  herewith  transmit  to  you  the  Sixth 
Annual  Report  on  the  Geological  Survey  of  Pennsylvania,  as  made 
to  me  by  Henry  D.  Rogers,  Esq.,  State  Geologist. 

From  the  limited  examination  which  I  have  made  of  this  report,  it 
is  manifest  that  the  work  of  that  officer  is  yet  incomplete,  and  further 
appropriations  are  requisite  to  carry  into  full  effect  the  original  design 
of  the  Legislature,  in  giving  to  our  citizens,  and  to  the  world,  a  com* 
plete  knowledge  of  the  vast  mineral  resources  of  the  State.  The 
suggestions  made  by  that  gentleman,  relative  to  the  publication  of  his 
final  report,  and  furnishing  maps  for  the  purpose  of  exhibiting  clearly 
the  result  of  his  geological  labors,  cannot  fail  to  arrest  the  attention 
of  the  Legislature. 

I  am  conscious,  that  large  sums  of  money  have  been  expended  by 
the  State,  in  prosecuting  these  surveys,  and  it  becomes  a  subject  of 
serious  consideration,  whether,  after  so  much  money  has  been  spent, 
it  would  not  be  sound  policy,  and  in  accordance  with  the  wishes  of 
the  people  of  the  State,  to  furnish  such  a  sum  as  will  be  necessary  to 
render  the  work  complete,  and  in  order  that  the  State  may  enjoy  all 
the  benefits  which  were  anticipated  when  the  enterprize  was  first 
begun* 

A  large  amount  of  valuable  information  will  necessarily  be  com- 
municated to  the  public,  when  Mr.  Rogers  gives  us  the  view  of  all 
his  labors,  which  cannot  fail  to  be  useful  and  highly  beneficial  to  the 
Commonwealth. 

A.  V.  PARSONS, 
Secretary  of  the  Commonivealtk. 
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REPORT. 


To  the  Secretary. of  the  Commonwealth: 

Sir  : — f  beg  leave,  in  compliance  with  the  law,  to  transmit  to  the 
Legislature  the  following  Report  of  the  progress  of  the  Geological 
Survey  of  the  State,  during  the  past  year. 

in  my  former  aaaual  communications,  I  submitted  some  detached 
portions  of  the  geological  and  chemical  results  of  the  Survey,  which 
were,  occasionally,  minute.  These  annual  sketches  seemed  called  for 
by  the  public  wish,  and  were  appropriate  enough*  so  long  as  a  con- 
siderable time  yet  remained  to  the  completion  of  the  work.  But  now, 
that  the  survey  i$  neagijt  fiflfafcri,^  inducement  to  make  a  partial 
pufrtiaatioii  of  details  has  ceased,  and  the  large  accumulation  of  ma* 
tetgafei  renders  it  imperative  upon  me  to  give  the  whole  of  my  time 
to  the  laborious  task  of  preparing  my  final  report.  The  unavoidable 
omission,  for  the  present,  of  minute  descriptions,  is  the  less  to  be  re* 
gretted  since  we  are  under  the  necessity  of  postponing  the  publication 
of  the  maps  and  other  drawings  m  essential  to  the  proper  illustration 
of  whatever  is  local,  until  the  appearance  of  the  final  report*  To 
bring  forward  now,  the  partially  finished  fragments  of  the  work,  when 
another  year  will,  probably,  suffice  to  mature  the  whole  and  accom- 
pany it  by  ail  the  requisite  illustrative  drawings,  would  be  to  incur  a 
needless  present  expense  and  an  ultimate  delay.  The  interests  of  the 
survey  will,  therefore,  be  best  consulted  if  I  confine  myself,  on  this 
occasion,  to  a  brief  notice  of  our  investigations  for  the  past  year,  and 
to  a  general  account  of  the  present  posture  of  the  work,  with  some 
suggestions,  for  bringing  its  results  speedily  and  in  the  most  useful 
"form  before  the  pubKc. 

The  general  description  of  our  geology,  which  will  form  my  con* 
eluding  labour,  and  which  alone  can  convey  a  just  idea  of  the  econo- 
mical importance  and  scientific  value  of  the  survey,  I  shall  zealously 
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endeavor  to  complete  in  time  to  present  to  the  Legislature  at  its  next 
session.  Meanwhile,  the  sketch  I  am  about  to  offer,  of  the  plan  and 
scope  of  my  final  report,  will  enable  the  Legislature  to  perceive  the 
necessity  of  granting  me  the  time  1  ask,  and  of  devising  the  best 
method  of  bringing  my  results,  with  the  least  delay,  before  the  public. 

Operations  cf  the  Geological  Corps  during  the  past  year. 


1 
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The  unfinished  explorations  of  previous  seasons  were  resumed  in 
May  last,  as  soon  as  the  Legislature  authorized  the  prosecution  and  ] 

completion  of  the  survey.    The  delay  of  a  few  weeks  in  taking  the  v 

field,  while  waking  for  legislative  action,  proved  a  somewhat  serious  ■" 

inconvenience,  as  it  compelled  me  to  procure  additional  aid  with  the 
fund  provided  for  incidental  expenses,  and  forced  some  of  my  corps 
to  continue  the  campaign  until  the  close  of  November,  when  the  com- 
ing on  of  actual  winter  put  a  bar  to -nil  further  researches.     . 

Assigning  to  my  assistants,  under  the  present  reduced  organization 
of  the  corps,  the  examination  of  those  districts  respectively  with  which 
they  had  already  become  partially  familiar,  Mr.  Alexander  M(Einley 
undertook  the  completion  of  his  researches  in  Hie  coal  fields  of  Broad 
Ti>f  rrmrfn*n  nn^  f*"»  Wy™nin£  vn}]oyj  while  Mr.  Harvey  B.  Holl,  Dr. 
R.  M.  S.  Jackson,  Mr.  Peter  Lesley,  and  SKlHBrair «.  Jk*ye> resumed 
the  exploration  of  the  great  bituminous  coal  region,  north* west  of  the 
Allegheny  mountain.  In  the  month  of  August,  Mr.  Lesley  transfer- 
red his  attention  to  parts  of  the  anthracite  district,  where  he  spent  the 
remainder  of  the  season  collecting  materials  for  perfecting  the  geo- 
logical map  of  that  intricAte  region.  A  little  later,  Mr.  Holl,  after  ac- 
complishing his  duties  in  the  west,  entered  upon  some  special  re- 
searches in  the  country  bordering:  the  Juniata  river,  from  its  source  to 
the  Susquehanna,  Throughout  the  year,  Dr.  Robert  E.  Rogers,  my 
chemical  assistant,  was  engaged  in  the  labors  of  the  laboratory.  | 

la  the  rather  intricate  and  obscure  coal  field  of  the  Broad  Top 
mountain,  in  Bedford  and  Huntingdon*  several  weeks  were  passed  in 
an  earnest  endeavor  to  unfold  its  structure  and  trace  the  coal.  Seve* 
ral  persons  were  employed  at  intervals  in  digging  and  mining,  with  a 
view  to  identify  the  various  coal  seams,  at  the  localities  which  prom- 
ised the  best  results.  Though  during  this  and  previous  season's  re- 
searches we  had  gained  a  tolerable  insight  into  the  obscure  stratifica- 
tion of  this  district,  we  are  now  convinced,  that  to  unravel  entirely 
all  its  local  complexities  would  require  an  amount  of  time  and  an 
!*»sd  system  of  mining,  not  compatible  with  the  resources,  nor 
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indeed  with  the  plan  of  the  survey.  Enough  of  its  detailed  geology 
will,  I  trust,  be  made  known,  through  my  final  report,  to  accomplish 
one  main  practical  object,  that  of  aiding,  materially,  the  future  explo- 
rations of  persons  interested  in  the  soil,  so  as  to  prevent  much  useless 
waste  of  capital. 

The  long  and  well  defined  valley  of  the  Wyoming  and  Lackawan- 
na coal  basin,  extending  from  Carbondale  to  Beachgrove,  was  in  cer-  1 
tain  districts  minutely  examined  during  the  latter  part  of  the  summer 
and  autumn,  our  limited  time  and  means  alone  preventing  the  thorough 
exploration  of  a  few  unfinished  neighborhoods.  From  its  western 
termination,  as  far  eastward  as  the  mouth  of  the  Lackawanna,  the 
valley  was  studied  with  very  considerable  minuteness.  The  com- 
paratively more  simple  geology  of  the  portion  occupied  by  the  Lacka- 
wanna had  been  examined  with  some  care,  in  a  former  season,  when 
we  collected  a  series  of  transverse  sections  of  the  strata,  with  a  view 
to  explain  its  interesting  local  features  and  resources. 

The  Wyoming  valley,  as  distinguished  from  the  Lackawanna  divi- 
sion of  the  basin,  discloses  a  structure  of  very  perplexing  intricacy.    Its 
thick  mass  of  coal  measures,  far  from  lying  in  the  form  of  a  simple 
trough,  contains  a  series  of  anticlinal  axes,  and  a  succession  of  short 
and  abrupt  foldings  of  the  strata,  which  give  to  many  parts  of  it  a 
very  disturbed  character.     From  Naatieoke  to  the  western  extremity 
of  the  JpMB;  this  structure  is  more  especially  predominant.     Though 
it  causes  considerable  difficulty  in  identifying  and  tracing  particular 
beds  of  coal,  we  succeeded  in  establishing  some  important  general 
facts  respecting  the  direction  of  the  lines  of  disturbance,  a  knowledge 
of  which  will  render  the  future  discovery  of  any  particular  seams  of 
coal,  or  other  strata,  comparatively  certain.    One  leading  and  im- 
portant general  determination  relates  to  the  curious  parallelism  of 
anticlinal  axes  with  the  southern  boundary  of  the  valley,  locally  called 
the  Little  mountain.    These  lines  of  elevation  are  consequently  oblique 
to  the  Nanticoke  or  River  mountain  on  the  north. 

A  complete  vertical  section  of  all  the  coal  measures  in  this. basin, 
from  the  underlying  conglomerate  rock  to  the  highest  coal  seam,  is 
still  a  desideratum.  Want  of  time,  rather  than  the  complexity  of  the 
stratification,  to  which  we  now  possess  a  sufficient  clue,  prevented 
our  entire  success  in  collecting  the  requisite  materials.  Enough  has, 
however,  been  established  by  a  comparison  and  union  of  the  nume- 
rous local  sections  examined,  to  make  known  the  existence  of  a 
greater  number  of  coal  seams  in  the  basin  than  had  previously  been 
suspected  to  exist.     A  tolerably  full  section  was  measured  along  the 


• 
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railroad  of  the  Wyoming  Coal  Company,  where  we  ascertained  the 
relative  distances  and  thicknesses  of  nine  seams  of  coal.  The 
thickest  coal-bed  of  the  basin  lies  to  the  south  of  any  seam  yet  ' 

intersected  in  the  cuttings  of  this  railroad.    Beneath  it,  but  still  1 

above  the  conglomerate,  there  are  at  least  three  other  beds  of  a  siae  t 

fit  to  work.  Higher  in  the  series  than  that  which  is  styled  the 
"Slope  Vein,"  we  have  ascertained  several  others  to  exist,  some  of  > 

which  will  probably  prove  important. 

The  lowest  coal  seam  in  the  basin,  reposing  at  Nanticoke,  nearly 
on  the  conglomerate  rock,  was  identified  at  many  localities,  and  care- 
fully traced  westward  to  Beach's  mine  at  the  river.  It  is  mined  by  j 
Col.  "Lee,  at  Nanticoke,  and  has  been  opened  by  Mr;  H.  Goft  ra  the 
«*  Hogback,"  and  at  the  foot  of  the  River  mountain.  It  is  also  wrought 
by  Mr.  Harvey,  who  has,  besides,  opened  it  near  the  top  of  the  moun- 
tain. At  Plymouth,  the  mines  of  Thomas,  of  Reynolds,  and  of  F. 
Smith,  are  established  in  this  coal-bed.  North-eastward  of  Plymouth 
it  seems  to  decrease  in  thickness.  The  lowest  of  the  two  beds,  opened 
in  the  "Hollow"  by  Mr.  Raub,  we  are  disposed  to  regard  as  also  iden- 
tical with  this  seam. 

w 

The  thickest  mass  of  coal  in  the  whole  basin  is  the  great  bed  of  the 
Baltimore  Company's  mine,  which,  in  some  places,  measures  thirty-two 
feet,  embracing,  uf  loiu'ou,  uw  v exal lbin  bands  of  included  slate.  This  is 
not  the  same  seam  as  that  wrought  by  Lee  anaTflarVey,  ta-prartion  being 
considerably  higher  in  the  series.     The  bed  seems  to  have  its  greatest  i 

thickness  at  the  large  mine  of  the  Baltimore  Company,  and  to  decline 
in  size  as  it  extends  to  the  south-west.  Many  openings  have  been 
made  into  this  bed  in  the  Little  mountain.    It  is  supposed  to  be  this  < 

seam  which  is  wrought  by  Hurbut  and  by  Stivers.    That  wrought  by  | 

Mr.  Holland  in  Nescopeck  township,  is  certainly  the  same. 

The  wide  bituminous  coal  region,  north-west  of  the  Allegheny  moun- 
tain, claimed  the  attention  of  the  other  members  of  my  corps,  and  a 
large  share  of  my  own,  for  the  greater  part  of  the  season.  In  explo- 
ring the  unfinished  portions  of  this  district,  we  succeeded,  combining 
and  applying  the  results  of  previous  seasons,  in  unfolding  its  grand 
yet  simple  features  of  stratification,  to  an  extent  far  surpassing  my 
most  sanguine  anticipations.  To  Mr.  Lesley  was  assigned  the  duty 
of  examining  the  numerous  detached  small  coal  fields,  scattered  over 
the  northern  counties  of  the  State,  from  the  North  Branch  of  the 
Susquehanna  to  Jefferson  county.  By  giving  strict  attention  to  the 
range  and  distribution  of  the  strata  beneath  the  coal,  and  to  the 
manner  in  which  they  rise  to  the  surface  along  a  series  of  parallel 
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anticlinal  belts*  the  various  insulated  patches  of  4be  coal  formation 
were  successfully  traced,  and  found  to  be  distributed  with  an  unex- 
pected degree  of  symmetry,  in  a  succession  of  singularly  regular 
troughs  or  basins.  Besides  determining,  with  tolerable  accuracy,  the 
*rea  occupied  by  «adh  local  tract  of  coal  measures,  we  were  enabled, 
in  most  instances,  totdennfy  particular  seams  of  coaled  beds  of  iron 
ore,  and  so  to  establish  their  characters  and  position  as  to  make  it  easy 
hereafter  for  individuals  to  trace  them.  When  we  consider  the  yet  wil* 
harness  condition  of  a  large  portion  of  this  district,  and  the  consequent 
fewness  of  good  exposures  of  the  rocks,  we  can  ascribe  our  success, 
such  as  it  has  been,  only  to  the  remarkable  persistency  of  the  strata. 
To  describe  the  geology  of  these  northern  counties,  either  intelligibly 
or  with  profitable  mkwteoess,  would  rehire  a  constat*  reference  to 
our  yet  unfinished  map  and  sections.  I  shall;  therefore,  postpone  aft 
details,  until  I  can  present  them  in  their  proper  connection  in  my  final 
report. 

^Fo  Mr.  Hall  and  Mr.  Boye  was  entrusted  the  duty  of  carefully 
tuafoldiflg  the  stratification  of  Hie  large  and  productive  coal  regie*, 
lying  to  the  west  and  south-west  of  the  eastern  line  of  Jefferson 
county,  us  far  as  the  Ohio  line  on  the  one  side,  and  the  valley  of  the 
Kiskiminetas  on  the  other.  Guided  by  the  knowledge  of  the  strata 
previously  obtained,  Mr.  Holl  applied  himself  to  tracing  put  in  detail 
the  various  coal  seams,  ?'lf,Tfjjtnfr  bods  of  iron  ore,  mid  4fce  other 
deposkftv^fhat  large  tract  of  the  coal  measures  which  ranges  from 
the  western  part  of  M'Kean  county,  through  Venango,  Clarion, 
Mercer,  Butler,  Beaver,  and  part  of  Armstrong.  This  district  con- 
stitutes  a  regular  and  natural  basin,  widening  and  deepening  towards 
the  south-west.  It  is  the  sixth  and  last  trough  of  our  western  coal 
formation,  counting  north-westward  from  the  Allegheny  mountain* 
On  the  N.  W.  it  is  definitely  limited  by  a  belt  of  country,  composed 
of  the  great  coal  conglomerate  which  ranges  to  the  south-west  out  of 
Warren,  through  Venango,  into  Mercer.  On  the  S,  E.  it  is  bounded 
by  a  well  marked  anticlinal  axis,  passing  from  near  Smethport  in  an 
almost  straight  line  towards  Pittsburg* 

.  The  detailed  examinations  made  in  this  basin  during  the  past  year 
have  now  rendered  it  certain,  that  the  limestones  and  many  of  the 
coal  seams  are  continuous  over  very  extensive  areas,  though  the  in- 
dividual beds  frequently  change  much  their  thickness  and  external 
aspect.  The  included  sandstones,  slates,  and  other  more  mechanically 
formed  rocks,  display,  however,  incessant  variations  of  thickness  and 
composition,  which  make  it  impossible  to  trace  these  individually, 
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over  any  very  wide  extent  of  country.  Tims,  two  seams  of  coal,  in 
some  places  separated  by  sixty  feet  of  strata,  will  at  other  points  lie 
within  twenty  feet  of  each  other. 

Viewing  the  whole  of  the  700  or  800  feet  of  coal  measures,  which  •    j 

occupy  this  trough  north  of  the  Ohio  flyer,  we  find  eight  widely  dis- 
tributed coal  seams,  besides  several  smaller  local  ones'.  Those  which 
are  Important  for  their  dimensions,  I  shall  designate  for  the  sake  of  1 

present  convenience,  by  their  position,  counting  from  the  lowest  up-  1 

wards.  The  four  lowest  beds,  which  are  included  between  the  first 
and  second  thick  sandstones,  and  which  are  developed,  chiefly,  in  . 

Mercer,  Venango  and  Warren,  are  neither  as  continuous  nor  for  the  i| 

most  part  as  thick,  as  the  beds  above  them.  One  which  occurs  at 
the  town  of  Mercer  and  at  Sandy  Lake,  possesses,  however,  a  thick- 
ness of  from  four  to  six  feet.  Accompanying  these  lower  coals  in 
Mercer  county,  we  find  the  lowest  bed  of  limestone  any  where  met 
with  in  our  western  coal  measures.     Of  the  jjfth,  sixth,  seventh,  and  ' 

eighth  coal  seams,  which  are  much  the  most  continuous  and  uniformly 
valuable,  the  Jifth  is  the  main  bed,  seen  at  Fallston,  New  Castle,  Kit- 
tanning,  Murvinsvftle,  and  in  Irwin  and  Scrubgrass  townships,  in  Ve- 
nango. The  seventh  is  the  most  important  bed  on  the  Allegheny 
river  about  Sugar  creek  and  on  the  Red  bank ;  while  the  eighth  is  the 
chief  seam  at  the  town  of  Butler.  This  last,  which  is  a  very  valuable 
bed,  accompanies  the  preceding^ Tnbti&h  hi  \i  gfeatwi  eJevation  in  the 
hills,  in  the  vicinity  of  Sugar  Greek  and  Kittanning,  and  in  the  neigh- 
bourhood of  Freeport.  These  several  coal-seams,  together  with  the 
limestones,  have  been  regularly  traced  by  their  outcrops,  and  their 
positions  recorded  on  the  map,  while  the  various  circumstances  of  j 

their  thickness,  change  of  distance  and  accompanying  strata,  have  j 

been  carefully  recorded. 

A  portion  of  the  season  was  devoted  by  Mr.  Holl  to  similar  re- 
searches, in  parts  of  the  three  parallel  basins,  situated  next  to  the  east- 
ward of  the  large  one  just  spoken  of.  The  beds  of  coal  and  lime- 
stone of  these  troughs,  have  now  for  the  most  part  been  identified  with 
those  in  the  westernmost  basin,  though  their  accidents  of  thickness 
and  quality  are  often  different.  Thus  the  Jifth  coal-seam,  where  it 
occurs  about  twelve  miles  east  of  Brookville,  measures  between  eight 
and  nine  feet.  The  seventh  bed  occurs  in  considerable  size  at  Punxa- 
fawny,  and  it  is  ten  feet  thick  between  the  Red  bank  and  Mahoning,  j 

on  the  road  from  Kittanning  to  Brookville.    The  eighth  is  the  roost  | 

available  seam  in  the  neighborhoods  of  Curwensville  and  Mount  Plea- 
sant.   Throughout  all  this  wide  range  of  country,  this  last  coal-bed 
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is  accompanied  by  an  underlying  limestone,  the  position  of  which  is 
well  seen  around  Freeport. 

To  Mr.  Boye  I  confided  the  task  of  examining,  in  detail,  those  dis- 
tricts of  Armstrong  and  Indiana,  which  lie  between  the  Kiskiminetas 
or  Conemaugh  on  the  south,  the  Big  Mahoning  on  the  north,  the 
Allegheny  river  on  the  west,  and  the  range  of  the  Chesnut  ridge  on 
the  east*  The  valleys  of  the  Conemaugh  and  Kiskiminetas  cutting 
deep  into  the  strata,  afforded  an  excellent  opportunity  for  determining 
the  position  of  several  of  the  parallel  troughs  into  which  the  coal 
measures  of  this  region  are  distributed,  and  for  instituting  accurate 
measurements  at  various  points,  with  a  view  to  the  identification  and 
tracing  of  the  special  beds  of  coal,  limestone,  iron  ore  arid  other  useful 
strata.  By  using  the  data  thus  furnished,  the  difficulties  which  had 
hitherto  retarded  the  working  out  of  the  geology  of  this  district,  caused 
mainly  by  the  variability  of  the  slates  and  sandstones,  was  success- 
fully overcome,  and  a  sufficiently  minute  knowledge  gained  of  the 
range  and  distribution  of  every  important  bed  in  the  series. 

Though  a  considerable  share  of  attention  had  been  given  during 
former  seasons  to  the  counties  south  of  the  Conemaugh  and  the  Ohio, 
the  systematic  tracing  of  their  coal  measures  was  still  incomplete, 
more  especially  throughout  parts  of  Westmoreland  and  Payette.-  I 
therefore  assigned  to  Dr.  Jackson,  aiwsxry  fitttiitkff  wtCfr  thfe^Sgion, 
flu  Uiitp af  flffflnnn;  a  methodical  survey  of  all  the  unfinished  neigh* 
borhoods,  as  far  as  our  time  and  resources  would  permit,  and  m  order 
to  expedite  the  work,  he  was  furnished,  in  the  latter  two  months  of  the 
season,  with  an  adjunct  in  Mr.  Townsend  Ward.  The  same  methods 
of  investigation,  so  successfully  applied  in  other  districts  of  our  great 
western  coal  field,  were  adopted  here.  The  principal  transverse  val* 
leys  were  carefully  searched  for  natural  exposures,  and  numerous 
measurements  instituted  and  data  collected,  for  identifying  and  tracing 
the  individual  beds,  and  for  coloring  in  their  outcrops  upon  the  geolo- 
gical map.  Though  cramped  for  time,  we  have  succeeded  in  tracing 
with  all  the  minuteness  desirable,  the  beautifully  symmetrical  geology 
of  this  productive  region. 

The  portion  of  this  country  most  minutely  examined,  is  that  which 
lies  between  the  western  base  of  Chesnut  ridge  and  the  Monongaheia 
river,  and  between  the  Conemaugh  and  the  Virginia  line.  Some  un- 
finished researches  in  the  valley  east  of  the  mountain,  were  also  re- 
sumed and  completed.  The  strata  brought  under  investigation  in  the 
first  and  larger  tract,  commencing  below  with  the  bottom  of  the  coal 
measures)  which  repose  on  the  western  flank  of  the  mountain;  and 
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take  in  the  whole  of  the  series  as  high  as  about  200  feet  above  the  x 

Pittsburg  coal  seam.  1 

This  thickness  includes  several  coal  seams,  lying  above  the  great 
Pittsburg  bed,  which  occur  in  the  highest  hills  of  the  middle  or  deep-  ! 

est  part  of  the  trough  which  is  next  west  of  the  mountain.  Between 
the  mountain,  here  called  Chesnut  Ridge,  and  the  Monongahela  river, 
there  are  two  parallel  anticlinal  axes  which  throw  these  western  coal 
measures  into  three  closely  united  troughs*  The  most  eastern  line  of 
elevation  crosses  the  Conemaugh  about  two  miles  west  of  Blairsville, 
and  ranges  to  the  Virginia  line,  preserving  an  average  distance  of 
about  five  miles  from  the  western  base  of  the  mountain.     In  some  3 

parts  of  its  course  this  axis  imparts  a  decided  feature  to  the  topogra- 
phy; but  elsewhere  there  is  nothing  in  the  contour  of  the  surface 
merely,  which  would  lead  us  to  look  for  it.     Approaching  the  south-  jj 

ern  line  of  the  State  the  anticlinal  arch  begins  to  subside,  allowing 
the  lower  coal  measures,  which  a  few  miles  further  north  have  been 
entirely  swept  away  from  its  summit,  to  sweep  gently  over  it. 

The  second  axis  or  arch  crosses  the  Conemaugh  about  four  miles 
above  Saltsburg,  and  extends  parallel  to  the  former,  preserving  a  dis- 
tance of  about  five  miles,  to  the  west,  until  it  terminates  nearly  one 
mile  and  a-half  north  of  Sewickly  creek.  Here  the  arch  flattens 
away,  aTttTHs  fllfTrif  flip  jiiinip4»«>p  nt  thnt  utTrnnij  to  a  western  one,  <j 

thrown  off  from  the  first,  and  more  continuous  arch  lying  east.  This 
second  axis  is  usually  indicated  by  a  low  belt  of  hills,  the  soil  of 
which  is  much  inferior  to  that  in  the  adjoining  troughs.  Nearly  con- 
tinuous with  this  axis,  but  situated  a  little  to  the  west  of  what  would 
be  its  regular  prolongation,  there  rises  further  to  the  southwest,  another 
low  anticlinal  arch,  which  elevates  the  rocks  in  the  vicinity,  of  Browns* 
ville.  Between  the  mountain,  therefore,  and  the  first  arch  or  axis 
west  of  it,  we  have  a  long  and  narrow  trough*  of  the  coal  formation, 
extending  the  whole  distance  from  the  Conemaugh  to  Virginia;  and 
west  of  this,  or  between  the  first  axis  and  the  two  other  nearly  con- 
tinuous ones,  last  described,  there  is  another  parallel  and  similar  basin, 
ranging  the  same  distance.  West  of  the  Saltsburg  and  Brownsville 
axis  is  the  deeper  and  much  broader  basin  of  the  counties  of  Wash- 
ington, Allegheny  and  Greene,  traversed  by  a  few  low  undulations  not 
of  length  and  force  enough  to  divide  the  general  one.  into  subordinate 
troughs,  like  those  in  the  district  east  of  the  Monongahela. 

The  lower  strata  of  the  coal  measures,  those  which  underlie  the 
large  Pittsburg  seam,  consist  of  sandstones,  limestones,  slates  and 
thin  beda  of  coal.      They  lean  against  the  western  slope  of  the 


1 


STATE  eBOtOGI&f.  18 

Chesnut  Ridge,  at  the  base  of  which  the  strata  next  beneath  the  large 
coal  seam  have  been  swept  away  along  a  range  of  depressions  dis- 
uniting the  outcrop  of  this  main  seam  from  the  flank  of  the  mountain. 

In  this  portion  of  the  formation  there  are  four  beds  of  coal,  and  in 
two- or  three  localities  two  other  very  thin  ones,  which  are  not  appa- 
rently persistent.  Only  two  of  the  four  beds  are  sufficiently  thick  to 
be  wrought,  the  rest  measuring  from  six  inches  to  twenty  inches  or 
sometimes  two  feet.  The  two  available  beds  vary  in  thickness  from 
eighteen  inches  to  five  feet,  the  uppermost  being  commonly  the  thick- 
est. They  are  situated  low  in  the  series,  the  inferior  one  holding  a 
position  from  twenty  to  seventy  feet  above  the  great  coal  conglome- 
rate, and  the  other  larger  bed  lying  from  50  to  150  feet  above  the 
first  They  are  goneratty  exposed  ta  the  *aasveraer**iiiei  occupied 
by  the  streams  which  cut  the  flank  and  base  of  the  mountain,  and  are 
associated  with  the  first  thick  sandstones  overlying  the  conglomerate, 
in  a  chain  of  elevation  which  blends  with  the  lower  slopes  of  the  ridge* 
They  are  likewise  brought  above  the  drainage  of  the  general  plain  west 
of  the  mountain,  in  the  anticlinal  arches,  already  described,  where  they 
areexposed  in  the  little  valleys  that  intersect  these  axes.  They  are  thus 
seen  on  the  Conemaugh  above  Saltsburg  and  on  the  Loyalhanna. — 
On  the  Sewickly,  likewise,  both  of  these  beds  are  exposed,  the  upper- 
most being  mined  for  fuel  at  the  saltworks  of  that  stream.  These 
coal  beds  are  again  intersected  by  ifce  vati«p»*)f  i— fefcr—rfij  rif*be 
Ymakm^m?  and  of  the  Redstone. 

The  first  trough  or  basin  lying  west  of  the  mountain,  includes  the 
large  Pittsburg  seam  throughout  its  whole  extent*  This  superb  bed 
occupies  the  middle  of  the  basin  and  appears  along  two  lines  of  out- 
crop, which  range  from  half  a  mile  to  two  and  a-half  miles  asunder. 
In  some  neighborhoods  the  bed,  as  H  dips  into  the  middle  of  the  trough, 
descends  to  a  considerable  depth  below  the  lowest  water  course;  while 
in  other  places  the  bottom  of  the  basin  which  it  forms  does  not  reach 
the  water  level.  A  short  distance  west  of  the  National  turnpike  this 
seam  arches  over  the  first  anticlinal  axis,  along  the  central  tracts  of 
which  it  is  found  high  in  the  hills.  In  this  position  it  continues  into 
Virginia,  where,  on  the  Cheat  river,  it  holds  a  position  probably  200 
feet  above  the  level  of  the  stream.  The  anticlinal  arch  at  this  place 
is  very  gentle. 

This  large  seam  also  occupies  a  portion  of  the  second  trough,  where 
it  Iks  in  the  shape  of  a  long  narrow  canoe,  one  end  terminating  a  few 
miles  north  of  the  town  of  New  Alexandria,  and  the  other,  three  miles 
southwest  of  Greensburg.    The  length  of  the  so  called  canoe  is  about 
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fifteen  mile*,  and  its  greatest  breadth  a  little  less  than  two  miles. — 
South  of  the  point  where  the  second  arch  flattens  away,  the  outcrop 
of  the  Pittsburg  seam,  which  lies  west  of  the  axis,  sweeps  eastward 
round  its  termination,  and  takes  a  corresponding  place  on  the  western 
side  of  the  first  and  more  continuous  arch.  It  continues  in  this  posi- 
tion to  the  point  already  mentioned  about  two  miles  southwest  of  the 
National  tnrnpike,  where  it  folds  over  this  first  or  eastern  arch  and 
blends  with  that  portion  of  the  seam  which  fills .  the  first  trough  or 
basin  at  the  foot  of  the  mountain. 

Above  this  great  coal  seam  there  occur  several  other  lesser  beds, 
and  an  important  mass  of  limestone,  which  constitutes  one  of  the 
most  persistent  of  the  strata,  in  the  western  coal  measures.  The 
first  coal  over  the  Pittsburg  bed,  of  any  noticeable  thickness,  is  very 
thin,  and  in  the  northern  part  of  the  district  is  sometimes  altogether 
wanting.  Advancing  southwards  to  the  Sewickly,  we  find  it,  however, 
as  thick  as  four  and  a-half  feet,  and  composed  of  very  good  coal. — 
Here  it  is  about  thirty-five  feet  above  the  great  seam,  and  only  a  short 
space  below  the  large  mass  of  limestone.  Further  still  to  the  south- 
west it  somewhat  augments  in  size,  and  has  been  wrought  at  several 
places.  At  Evans9  mill  it  is  five  feet  thick  and  supplies  an  admirable 
fbel.  Near  Uniontown  it  is  separated  from  the  great  seam  by  eighty- 
five  feet  of  other  strata. 

The  gieaTTKm  ufUHKamw^— »  *t  iiinurntfijjijhickne8B  as  it  ex- 
tends to  the  south-west.     Above  this  limestone,  thereis  a  seam  of 
coal  which  varies  in  size  from  eighteen  inches  to  three  feek.    This  is 
opened  at  Uniontown,  and  at  several  places  further  to  the  south-west. 
Higher  still  in  the  series,  two  other  beds  occur ;  but  the  next  seam  of 
importance  lies  above  these  again,  being  confined  to  the  very  highest 
hills  in  the  middle  of  the  first  trough.  .  It  is  opened  in  several  places 
in  Westmoreland  and  Fayette,  and  varies  from  four  to  six  feet  in 
thickness.    It  was  traced  and  exposed  by  us  at  a  number  of  points, 
where  its  existence  was  not  before  suspected.     From  the  usual  high 
position  of  this  seam  in  the  hills,  it  is  apt  to  be  destitute  of  a  good 
roof;  but  wherever  it  is  sufficiently  covered,  the  quality  of  the  coal  is 
excellent.     This  is  the  highest  valuable  coal  bed  of  the  district     Be- 
sides these  now  enumerated,  several  lesser  seams,  which  are  only 
locally  important,  were  examined  and   their  positions  in  the  series 
ascertained. 

The  several  coal-seams  here  briefly  mentioned,  were  regularly 
traced  by  their  outcrops,  and  their  distances  and  dimensions  established 
at  a  number  of  standard  localities.     Other  data  were  also  collected, 
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by  means  of  which  their  position,  and  that  of  other  useful  beds,  can 
readily  be  made  known  for  every  part  of  the  district,  through  a  series 
of  transverse  and  vertical  sections,  intended  to  accompany  my  final 
report  and  map. 

fn  the  chemical  department  of  the  survey,  an  extensive  series  of 
minute  and  detailed  analyses  has  been  performed  by  my  chemical 
assistant,  Dr.  Robert  E.  Rogers.  These  exhibit  the  composition  and 
properties  of  a  number  of  our  ores,  coals,  cements,  fluxes,  &c.,  not 
previously  examined,  and  embrace  a  variety  of  interesting  results, 
both  local  and  general.  The  final  comparison  of  the  chemical  facts 
now  collected  by  us,  will,  it  is  believed,  lead  to  some  general  inferences 
of  real  economical  value  and  scientific  interest.  Several  trains  of 
chemical  research  being  still  in  progress,  the  details  and  generaliza- 
tions which  they  suggest,  will  be  deferred  until  they  can  be  introduced 
kt  a  properly  matured  form  in  the  final  report. 

From  the  above  sketch  of  our  operations  during  the  past  season,  it 
will  be  seen  that,  with  the  exception  of  a  few  local  tracts  unavoidably 
omitted,  through  want  of  time,  our  researches  have  included  nearly 
every  district  of  any  geological  importance,  the  exploration  of  which 
was  before  unfinished.  Should  the  Legislature  authorize  my  entering 
at  once  upon  the  construction  of  my  final  report,  I  shall  probably 
find  opportunity  for  revising  certain  neighborhoods*  before  wry  final 
description  of  their  geology  gees  to  press* 


Of  the  Final  Report  and  the  Illustrations  to  accompany  it. 

The  systematic  operations  in  the  field  having  been  brought  to  a 
successful  termination,  my  principal  remaining  duty  under  the  law 
providing  for  the  survey,  relates  to  the  preparation  of  the  final  report, 
designed  to  include  all  the  results,  both  general  and  local,  of  our  ex* 
plorations.  It  is  my  intention  to  enter  upon  this,  which  will  form  the 
crowning  labor  of  the  survey,  as  soon  as  1  shall  have  done  arranging, 
m  conjunction  with  my  assistants,  the  large  mass  of  observations 
made  during  the  past  season,  a  duty  which  will  probably  engross  me 
for  the  remainder  of  the  winter.  While  I  avow  my  anxiety  to  urge 
on  this  concluding  work  with  all  possible  diligence,  I  feel  called  upon 
ia  justice  to  the  interests  of  the  survey,  and  in  fairness  to  myself,  to 
exhibit  to  the  Legislature  the  arduous  magnitude  of  the  task  before 
me,  resulting  from  the  rich  abundance  of  the  materials  gathered  by  a 
laiye  corps,  during  six  active  years.    Only  the  few  who  chance  to  be 
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familiar  with  this  species-  of  authorship,  can  understand  what  toil  and 
time  it  requires,  to-  analyse  and  clearly  display  all  the  details  and  gen- 
eralizations, essential  to  so  vast  a  theme.  Nor  indeed  can  even  they, 
if  they  do  not  take  into  view  the  wide  extent  of  the  area  expieredr 
and  its  unsurpassed  mineral  wealth.  Not  only  is  Pennsylvania  one 
of  the  largest  regions  ever  yet  brought  under  systematic  geological 
investigation,  but  it  is  for  its  size  by  much*  the  richest  territory  known, 
m  point  of  available  native  wealth*  Independently  of  this,  it  possesses 
remarkable  intricacy  of  structure.  Some  conjecture  may  therefore 
be  formed  of  the  fulness  and  complexity  of  the  details  which  it  will 
fall  to  my  task  to  methodize,,  condense  and  elucidate. 

That  the  Legislature  may  perceive  the  jqstioe  of  ihsse  *em*rks> 
and  the  propriety  of  allowing  me  the.  time  and  means  necessary  to  the 
preparation  of  my  final  report,  1  will  here  subjoin  a  brief  general 
sketch  of  the  plan  and  scope  of  the  workr  and  its  illustrations.  In 
offering  this  outline,  I  would  most  respectfully  suggest  the  expediency 
of  authorizing  the  engraving  of  such  portions  of  the  illustrations,  as 
may  be  soonest  in  readiness,  before  the  meeting  of  another  Legisla- 
ture. Unless  the  finished  portions  of  the  maps  and  drawings  be  al» 
lowed  to  go  to  press  without  waiting  for  the  rest,  it  will  be  impossible, 
it  seems  to  me,  to  accomplish  the  publication  of  the  whole,  before 
another  aanual^sessjgn  of  the  Legislature  passes  by. 


Plan  of  ike  Final  Report ^ 

The  final  report,  the  design  of  which  is  to  embrace  both  the  general 
and  local  results  of  the  survey,  ought  to  comprise,  I  conceive,  two 
distinct  treatises,  the  one  general,  the  other  detailed*  The  propriety 
of  this  will  sufficiently  appear,  when  we  reflect  upon  the  nature  of  the 
observations  which  belong  to  a  thorough  geological  examination  c£  a 
territory  so  extensive  and  intricate  as  Pennsylvania.  The  whole  as- 
semblage of  these  observations  will  be  found  to  include  on  the  one 
hand  a  vast  body  of  local  details,  highly  instructive  to  the  inhabitants 
of  the  districts  to  which  they  relate,  but  not  valuable  to  others;  and  to 
lead,  on  the  other  hand,  to  numerous  general  conclusions  and  scientific 
results,  mainly  interesting  to  the  general  reader.  The  large  sans* 
of  special  details,  may  be  regarded  in  the  light  of  the  scaffolding  to 
the  general  edifice  of  our  geology ;  but  scaffolding  which  itself  is  lo- 
cally valuable  and  which  it  does  not  become  us  to  reject.  To  unite 
ia  the  same  pages  with  the  general  description,  the  whole  vast  body  of 
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particular  observations,  or  the  lesser  results  upon  which  the  larger 
'  generalizations  depend,  would  be  to  load  down  the  work  with  a  tire- 
some, unintelligible  mass  of  geographical  allusions,  acceptable  neither 
to  the  resident  nor  the  distant  reader.  As,  however,  this  neighbor- 
hood geology  is  often. of  the  utmost  heal  value,  I  propose  to  embody 
it  in  a  separate  division  of  the  work,  in  as  condensed  a  shape  as  will 
be  consistent  with  the  requisite  clearness  and  fulness  of  detail.  By 
this  means,  I  hope  to  render  it  easier  for  all  classes  of  readers  to  pro- 
cure the  kind  of  information  they  are  in  pursuit  of. 

Whilst  the  general  treatise,  entire  in  itself,  will  make  known  to  the 
man  of  science  or  the  general  enquirer  whatever  relates  to  the  compo- 
sition, ancient  origin,  and  present  wonderful  and  beautiful  structure  of 
our  formations;  and  whilst  it  will  show  to  the  capitalist  at  home  and 
abroad,  the  position,  mode  of  tracing,  and  surpassing  abundance  of 
our  mineral  wealth,  the  other  treatise,  to  which  the  first  will  prove 'a 
useful  key,  consisting  of  the  local  and  economical  details,  will  fulfil  a 
separate  object  as  a  work  of  reference,  which  can  be  resorted  to  for 
data,  for  either  practical  or  scientific  purposes,  and  by  the  owners  of 
the  soil,  for  knowledge  of  their  local  resources. 

The  general  treatise  will  contain  a  systematic  classification  and 
nomenclature  of  all  the  formations  comprised  within  the  State.  It 
will  include  -a  general  description  ef  each  formation,  embracing  its 
prevailing  composUmth  •*•  whole  range  and  distribution,  and  the 
changes  Cfflhickness  and  aspect  which  it  undergoes.  To  this  will  be 
added  whatever  relates  to  its  organic  remains  and  imbedded  minerals. 
The  organic  remains  will  deserve  to  be  carefully  discussed,  for  the 
curious  interest  which  attaches  to  them  as  one  index  to  the  circum- 
stances under  which  the  strata  were  originally  formed,  and  for  their 
usefulness  in  furnishing  the  best  guide  which  we  possess  in  many 
case*,  to  the  position  of  particular  mineral  layers  or  beds.  The  im- 
bedded minerals  will  likewise  be  described  in  all  their  general  rela- 
tions. Their  position  in  the  strata,  and  the  various  circumstances 
connected  with  their  origin,  and  the  manner  in  which  they  may  be 
traced,  will  here  be  dwelt  on.  Many  curious  and  important  facts 
connected  with  the  gradual  changes  which  the  formations  undergo, 
will  also  be  stated.  Among  these  are  the  progressive  modifications 
in  their  thickness,  the  introduction  of  some  beds  and  disappearance  of 
others,  and  whatever  relates  to  the  variations  in  the  distribution  x>f 
their  organic,  remains. 
The  geological  structure  of  every  district  in  the  State  will  be,  like- 
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wise,  fully  described.     Under  this  head  will  be  exhibited  the  manner 
in  which  many  of  the  strata  have  been  uplifted  into  more  or  less 
inclined  positions,  and  brought  to  the  surface  either  in  long,  straight, 
parallel  belts,  or  in  irregular  winding  ones,  or  lifted  without  inclina- 
tion, and  left  in  horizontal  patches.    In  the  same  chapters  I  shall 
investigate  whatever  relates  to  the  curious  manner  ia  which  most  of 
the  strata  have  been  formed  into  mote  or  less  closely  compressed 
troughs  and  arches,  synclinal  and  anticlinal  axes,  a  full  account  o£ 
which  alone,  can  furnish  the  key  to  the  stratification  and  resources* 
of  at  least  four-fifths  of  our  territory.     While  thus  describing  the 
axes  of  elevation  and  depression,  I  shall  also  give  an  account  of  the 
manner  in  which  the  rocks  have  been  still  more  violently  derai*ge& 
by  great  faults  or  ftacteres  which  intersect  them,  and  shall  point  to 
the  principles  upon  which  they  are  to  be  traced,  either  along  the  sup- 
iace,  or  below  the  water  level.     While  thus  treating  of  the  various 
important  questions  of  structure,  I  shall  present  my  views  of  t£e> 
nature  of  the  forces,  by  whose  stupendous  agency  the  ponderous 
masses  that  form  our  mountains  have  been  pleated  and  folded  tike  & 
pile  of  pliant  cloth  pressed  edgewise- 

At  the  same  time  that  both  the  general  awt  local  divisions  of  the  final 
report  will  be  illustrated  by  fseanent  references  to  the  geological  maps* 
the  {TnTl'ill  Tl  \  lllllli  n  ill  hn  npnmisllj  accompanied  by  its  own  sections* 
tables,  and  explanatory  drawings-  ^-*~— -^  _v 

The  other  treatise  descriptive  of  the  more  detailed  and  locaigsojogy* 
will  exhibit  the  various  formations  in  their  minuter  features  and  sub- 
divisions. Following  the  order  pursued  in  the  general  treatise,  as> 
to  the  arrangement  of  the  several  branches  of  the  subject*  it  will 
deviate  essentially  in  the  manner  of  treating  the  individual  formations^ 
In  the  other  part  of  the  work  each  formation  will  be  independently 
examined  in  all  its  modifications,  and  traced  throughout  its  entiro 
range  j  but  in  this  division  the  arrangement  wiH  be  a  mixed  geo- 
logical and  geographical  one.  The  larger  geological  areas  will  he- 
subdivided  into  lesser  natural  tracts  and  basins,  the  limits  of  whicJb 
are  generally  controlled  by  the  valleys  and  mountain  ridges;  so  that 
the  special  geology  and  mineral  resources  of  each  smaller  bell  of 
country  will  be  given  separately,  while  all  the  formations  included  m 
it  will  still  be  viewed  under  their  proper  geological  relations. 

One  principal  aim  of  this  division  of  the  work  being  to  present  the 
economical,  or  more  immediately  practical  results  of  the  survey,  I 
shall  here  dwell  with  ample  detail  upon  all  observational  and  dedtfo- 
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tions  believed  to  have  any  useful  bearings.  In  giving  a  minute 
account  of  the  rocks  of  each  belt  of  country,  particular  mention 
will  be  made  of  whatever*  relates  to  the  discovery  or  tracing  of  any 
valuable  imbedded  or  associated  minerals.  By  the  assiatance  of  the 
maps  and  sections,  the  local  range  and  underground  position  of  all 
the  strata  will  be  fully  explained,  and  a  clue  or  index  furnished, 
wherever  we  possess  it,  bjr  which  special  beds  or  deposits  may  easily 
be  recognized.  The  surrey  of  the.  State  having  been  mainly  under- 
taken for  these  economical  results,  much  attention  has  been  devoted 
to  this  branch  of  the  investigation.  Every  useful  insulated  obser- 
vation, and  especially  every  available  practical  rule  calculated  to 
assist  in  .detecting  or  treeiog  -any  valuable  depose,  whether  derived 
from  a  comparison  of  measurements,  from  the  aspect  o£  the  strata, 
from  the  nature  of  the  fossils,  or  from  the  external  configuration  of 
the  surface,  will  be  specially  recorded,  and  wherever  it  is  necessary 
explained  by  resort  to  diagrams  and  drawings* 

Among  the  details  of  an  economical  character  will  be  included  an 
extensive  series  of  chemkal  analyses,  intended  to  show  the  peculiar, 
composition  and  comparative  richness  of  nearly  all  the  varieties  of 
ores,  coals,  cements,  limestones,  and  other  valuable  mineral  sub- 
stances. This  portion  of  the  work  will  contain,  it  is  believed,  infor- 
mation of  much  focal  interest  to  .the  cUwme  «#rtfc*'  States*  By 
pointing  jjul  i  riwi  iiflWFTVi  value  and  quality  of  particular  beds  and 
deposits,  in  connection  with  whatever  features  we  find  to  be  distinctive 
of^their  composition, «  variety  of  suggestions  or  rules  can  be  given, 
corroborated  by  experiment,  for  choosing  and  applying  the  kinds  best 
suited  to  their  special  uses-tn  the  arts.  Thus,  I  shall  exhibit  the  results 
of  some  chemical  researches,  not  yet  completed,  relating  to  variations 
in  the  composition  of  a  number  of  our  most  widely  distributed  coal 
seams,  showing  the*  changes  which  the  same  heds  undergo  as  they 
range  from  place  to  place,  and  the  characteristic  peculiarities  of  dif- 
ferent beds  in  the  sane  locality*  Other  similar  series  of  comparative 
analyses  will  be  presented  in  relation  to  the  iron  ores,  cements,  and 
other  substances.  Many  instructive  facts,  tending  to  the  permanent 
developement  of  out  mineral  wealth,  will  be  thus  imparted.  But  the 
foil  value  of  this  very  laborious  branch  of  our  researches  can  only  be 
understood  when  the  final  report,  with  its  tables  and  drawings,  shall 
bate  been  published,  and  the  State  Cabinet  arranged  in  harmony 
with  the  plan  and  details  of  the  hook.  Specimens  of  every  valuable 
vein  or  layer  will  be  exposed,  indicating  on  their  labels  their  chemical. 
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composition,  and,  therefore,  their  useful  adaptations.  The  coflecbon 
will,  at  the  same  time,  show  with  what  strata  they  are  associated  in 
nature. 

Of  the  Geological  Maps  and  Sections. 

The  law  authorizing  the  Geological  Survey  makes  it  the  duty  of  the 
State  Geologist  to  represent,  in  appropriate  colora  upon  the  present  State 
map,  all  the  various  formations  and  mineral  strata.  This  important 
duty,  the  proper  execution  of  which  is  indispensable  to  the  clear  elu- 
cidation of  our  geology  and  mineral  resources,  I  have  earnestly 
endeavored  to  perform,  with  all  the  fidelity  compatible  with  the  time 
allowed,  and  the  very  defective  character  of  the  basis  opon  whwhl 
have  had  to  work*  Very  early  in  the  course  of  our  inveripiiMM 
became  apparent  that  the  imperfections  of  the  State  map,  amount^ 
to  innumerable  gross  omissions  and  distortions  in  the  topograph 
would  seriously  interfere  with  the  proper  delineation  of  the  «* 
and  preclude  entirely  the  exhibition  of  many  interesting  details;  thai 
rendering  its  usefulness  as  a 

ticulariy  a  matter  of  extreme  doubt.     We  therefore  entered  opo* 
have  since  persevered  in,  the  gratuitous  and  arduous  duty  of  cofflpng 
principally  from  our  own  original  measurements  and  °*)flerw^tt 
new  map,  of  faTBeT 'II  ilin  nf  ii|ui   <  iiilinn  iiij^  all  the  BHHffitaflw* 


country  from  the  Kittatirmy  valky  to  the  Allegtay 
from  the  waters  of  the  Lehigh  and  Lackawanna  to  Marylafio- 
has  been  a  self-imposed  task,  not  specifically  enjoined  by  "*' 
undertaken  through  a  conviction  of  its  importance  to  the  P140^  H 
poses  of  the  survey.    Tlie  amount  of  additional  labor  ^oiie\^. 
in  collecting  the  data  for  these  maps,  and  secondly,  in  const  ^^ 
them  upon  a  uniform  and  suitable  scale,  has  been  vfJJ^L 
Though  fer  advanced,  they  will  hardly  be  °^l^rf  *T^in 
month  of  April,  as  my  assistants  and  myself  are  much  eB^\nfi 
recording  and  systematizing  the  observations  of  the  past  y**r*    ^ 
several  sheets  will  be  reduced  and  united  into  two  large  ua^'  ^ 
comprising  all  the  region  N.  E.  of  the  Susquehanna,  and  «* 
that  part  of  the  mountain  chain  which  lies  between  that  ta 
Maryland.    They  are  to  be  upon  a  uniform  scale  d two  m     *■  ^ 
inch,  being  a  linear  expansion  of  two  and  a-half  times  that  _^ 
State  map.    Besides  rectifying  many  of  the  features  of  the  P77 
map,  which  are  so  inconsistent  with  the  geology,  that  to  ft **> 
in  delineating  the  stratification,  would  be  to  picture  a  ittwd*'0 
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physical  absurdities ;  we  are  enabled,  by  adopting  a  large  scale,  to  in- 
troduce, In  their  just  and  beautiful  symmetry,  a  complicated  mass  of 
details,  which  it  would  be  utterly  impossible  to  crowd  into'  the  other 
cramped  and  distorted  picture  of  our  mountain  chain. 

Anxious  to  comply  with  the  letter  of  the  law,  I  have,  at  the  same 
time,  colored  upon  the  printed  map  the  various  formations  and  mine- 
ral belts  of  the  State  as  accurately  and  with  as  much  detail  as  the  map 
itself  permitted.  A  copy  of  this  geological  map  will  be  presented 
with  my  final  report,  including  such  connections  as  we  can  introduce 
from  our  own  original  maps,  as  far  as  these  will  go.  Notwithstand- 
ing the  pains  taken  to  delineate  the  geology  of  the  State  upon  this 
map  with  as  few  errors  ami  omissions  as  practicable,  such  are  its  in- 
herent defects,  that  much  of  the  work  must  go  for  a  mere  approxima- 
tion. Under  these  circumstances  it  is  for  the  Legislature  to  judge 
whether  it  would  not  be  wise  to  authorize  the  revision  and  re-engraving 
of  at  least  the  most  defective  portions  of  this  map,  using  in  its  connec- 
tion the  materials  embodied  in  our  new  geological  maps,  and  the  more 
scattered  local  data  furnished  through  the  numerous  public  and  private 
railroad  and  canal  surveys,  executed  of  late  years  and  at  a  great  ex- 
pense, by  some  of  the  ablest  engineers  in  the  country.  The  large 
amount  of  accurate  details  in  relation  to  the  topography  of  oar  State, 
recorded  in  the  maps  and  rpports  of  these  swrays? Twwry  «f  ttrfafeh 
were,  vcry-JwiwUWSfed  extensive,  ought  not  to  be  regarded  as  so  much 
merely  temporary  information  to  be  now  cast  aside.  The  present  mo- 
ment, when  a  new  edition  of  the  State  map  is  called  for  by  the  wants 
of  the  geological  survey,  and  by  the  voice  of  the  public  asking  for  a 
more  accurate  guide  to  our  rapidly  growing  mining  districts,  seems  a 
fit  occasion  for  placing  the  map  and  materials  in  the  hands  of  some 
competent  geographer  to  be  carefully  revised.  The  cost  of  making 
the  requisite  changes  and  emendations  would  not,  I  am  informed,  ex- 
ceed a  very  moderate  sum;  and  as  the  present  edition  is  entirely  out 
of  print,  and  the  map  is  waiting,  in  any  event,  the  action  of  the  Le- 
gislature; and  as'  the  new  demand  likely  to  be  created  would,  in  all 
probability,  fully  remunerate  the  State,  I  would  respectfully  suggest 
an  early  consideration  of  the  subject. 

Should  the  Legislature  deem  it  inexpedient  to  authorize  this  correc- 
tion of  the  State  map,  a  question  presents  itself  respecting  the  most 
suitable  form  to  be  given  to  the  general  geological  map,  intended  for 
the  illustration  of  my  final  report.  Some  general  companion  to  the 
report  seems  indispensable;  but  whether  this  should  be  a  geological 
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map,  on  the  basis  of  the  large  one,  retaining  its  present  defects,  or 
whether  it  should  be  one  on  a  red  need  scale,  better  suited  for  binding 
up  in  a  portable  form  with  the  other  drawings,  will  rest  with  the  Le- 
gislature to  decide.  As  convenience  for  reference  is  a  matter  of  first 
consideration  in  every  map,  but  especially  in  one  to  be  so  constantly 
consulted,  the  reduced  and  more  portable  scale,  if  compatible  with  ac- 
curacy and  the  requisite  degree  of  minuteness,  would  seem  to  claim 
our  choice.  If  the  general  map  intended  to  accompany  the  report 
were  made  a  mere  outline  of  the  topography,  but  corrected  from  the 
data  now  accessible,  and  if  it  were  made  upon  one-half  the  linear 
scale  of  the  State  map,  I  should  deem  it  a  much  more  valuable  basis 
for  the  geology  than  the  present  large  map  in  _an  uncorrected  form. 
Such  a  reduction  could  be  made,  I  believe,  at  a  very  trivial  cost  by 
any  skilful  professional  map  maker.  I  therefore  respectfully  suggest 
to  the  Legislature  the  expediency  of  allowing  me  to  dispense  with  the 
large  State  map  as  an  accompaniment  to  the  report,  and  of  permit- 
ting  me  to  set  on  foot  and  to  superintend  the  construction  of  the  smaller 
one  proposed. 

Our  own  more  detailed  geological  map  of  the  mountain  chain  of 
the  State  will  be  completed,  it  is  hoped,  by  the  month  of  May.  But 
it  is  desirable,  in  order  to  give  it  neatness  and  clearness,  that  a  regu- 
lar fnpngypWnl  r^nTfc^^  j^omjj^yH  to  copy  it  before  it  goes  to 
the  engraver.  This  would  not  rnaterlaTIy^rgtaTtr1  to  ■ultimate  publica- 
tion. As  my  corps  of  assistants  will  disperse  on  the  first  of  April, 
and  as  the  business  of  the  map  maker  is  in  reality  foreign  from  that 
of  the  profession  of.  the  geologist,  and  has  only  now  been  assumed  by 
us  through  a  strong  desire  to  give  our  observations  an  accurate  and 
permanent  form,  I  trust  the  Legislature  will  see  the  propriety  of  allow- 
ing me  thus  to  procure  a  neat  copy  of  our  maps,  previous  to  sending 
them  to  the  press.  Had  the  appropriation  for  the  incidental  expenses 
of  the  survey  enabled  me  to  embrace  this  object,  I  should  already 
have  had  portions  of  the  maps  in  the  hands  of  the  transcriber.  The 
engraving  of  the  general  and  more  local  maps  ought,  it  seems  to  me, 
to  be  expedited  as  much  as  practicable,  lest  the  tardy  process  of  finally 
coloring  in  the  geology  may  endanger  the  postponement  of  the  publi- 
cation beyond  the  next  meeting  of  the  Legislature. 

In  recommending  a  reduced  and  corrected  map  for  the  basis  of  my 
general  geological  map  of  the  State,  1  would  not  be  understood  as  dis- 
suading the  Legislature  from  a  revision  of  the  present  large  map,  the 
demand  for  which,  were  a  correct  edition  published,  would,  I  believe, 
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be  very  considerable.  Though  it  need  not  accompany  the  geological 
report,  as  a  portion  of  its  essential  illustrations,  it  might  be  issued, 
thus  revised,  in  the  form  of  a  separate  geological  map,  according  to 
the  demand.  The  utility  of  affording  our  citizens,  and  the  public,  a 
general  geological  map,  minute,  and  full  enough  to  be  useful  for  pur- 
poses of  reference,  either  in  the  office  or  the  field,  seems  sufficiently 
obvious,  and  I  cannot  but  believe  that  the  course  I  propose  would 
materially  augment  the  income  from  the  State  map,  in  which  the  Com- 
taonwealth  has  invested  a  considerable  capital. 


Sections. 

The  final  report  and  maps  will  be  accompanied  by  an  extensive 
•series  of  sections,  intended  to  exhibit  whatever  is  important  or  remark- 
able  in  the  stratification  of  the' State.  Some  of  these  sections  will  be 
general  and  others  local,  and  they  will  be  of  two  lands,  horizontal 
or  transverse,  and  vertical  or  columnar.  The  horizontal  ones  are 
designed  to  explain  whatever  relates  to  the  dip,  arching,  folding,  dis- 
placement, and  thinning  and  thickening  of  the  strata  as  they  occur 
in  nature.  By  exhibiting  the  edges  of  all  the  strata  as  they  would 
be  seen  if  so  many  long  and  deep  perpendicular  -outs  were  made 
across  their  con xs$***k#&* *M  w1  to  show  not  only  the  places  where 
4$ie  arreraTrocks  and  their  imbedded  minerals  .rise  to  the  surface  or 
crop-out,  but  they  likewise  indicate  the  direction  which  they  take 
underground,  and  their  positions  and  depths  for  different  neighbor- 
hoods. These  transverse  sections,  which  generally  cross  the  strata, 
as  nearly  at  right  angles  to  the  direction  of  their  out-crop  as  practi- 
cable, form  an  indispensable  key  to  the  map,  which  represents  the 
course  over  the  surface  of  the  respective  formations,  but  does  not 
-exhibit,  as  the  sections  do,  the  range  which  they  take  underground. 
For  the  sake  of  easy  reference  they  are  drawn  upon  the  same  scale 
as  the  maps,  or  on  some  convenient  multiple  of  it;  but  many  of 
the  local  sections  intended  to  illustrate  the  more  confused  and  com- 
plicated portions  ef  the  geology  will  be  on  a  scale  many  times  that 
of  the  maps. 

One  class  of  these  sections,  intended  to  convey  correct  preliminary 
notions  of  the  general  physical  and  geological  features  of  the  State, 
will  traverse  it  entirely  from  north-west  to  south-east.  Another,  and 
much  more  numerous  set,  will  extend  only  the  breadth  of  particular 
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districts ;  while  a  still  more  extensive  aeries,  will  cross  only  special 
ranges  and  basins,  whose  intimate  structure,  as  in  the  ease  of  some 
of  our  coal  fields,  cannot  be  adequately  explained  but  by  a  multipli- 
cation of  local  drawings.  Of  the  latter  class,  the  anthracite  coal 
basins  will  of  themselves  require  a  very  considerable  series,  amount-  .j 

mg  probably  to  one  hundred,  many  of  them  constructed  from  actual 
measurements,  and  all  of  them  compiled  from  the  best  data  accessible 
in  the  time  afforded  for  the  investigation.  Their  object  being  to  dis- 
play the  coal  in  all  the  known-  relations  of  its  outcrop  and  position 
below  the  surface,  they  have  not  been  made  without  very  arduous  and 
persevering  research,  conducted  during  several  seasons  in  the  mines 
and  on  the  surface.  For  the  devoted  manner  in  whick  those  of  my 
assistants,  who  were  entrusted  with  the  details  of  this  part  of  the  sur- 
vey acquitted  themselves  of  their  duty,  to  the  disregard  oftentimes  of 
their  health,  !  wish  to  enter  here  my  earnest  testimony.  I  sincerely 
hope,  therefore,  that  the  Legislature,  in  authorizing  the  publication  of 
a  final  report  on  the  survey,  will  permit  the  engraving,  in  a  clear  and 
proper  style,  of  these  hard  earned  details.  Should  they  be  withheld, 
or  be  imperfectly  executed,  I  shall  despair  of  rendering  many  parts  of 
our  perptexingly  intricate,  though  abundant  coal  fields,  intelligible  to 
the  public. 

The  v^rti***  ™  rf^Jqmjiiy  sections,  are  intended  to  exhibit  in  detail, 
the  order  of  succession  and  actual  llilTluiir ;  rTTPTtii"  ftf wi  IhJol dtflfrmuf 
districts  and  neighborhoods.  A  few  of  these  will  be  merely  genera?, 
representing  the  average  relations  of  the  rocks  as  they  occur  in  regions 
of  considerable  area.  By  far  the  largest  number  wiR  be  locally  illus- 
trative, and  wilt  comprise  the  results  of  an  extensive  series  of  critical 
examinations  and  measurements,  made  at  various  places,  with  a  view 
to  ascertain  and  exhibit  the  precise  positions,  dimensions  and  compo* 
sitton,  of  the  several  lesser  subdivisions  of  the  strata,  including  even 
the  smallest  recognizable  mineral  beds.  By  exhibiting  a  fulf  series  of  . 
such  vertical  sections,  I  shall  be  enabled  to  gfve  a  much  more  thorough 
insight  into  the  local  stratification,  than  I  could  possibly  impart  by 
unassisted  description.  They  will  be  so  drawn,  as  to  convey  to  the 
eye  at  once  the  whole  succession  of  beds  at  each  particular  locality. 
By  comparing  together  those  which  relate  to  the  same  formation,  or 
the  same  subdivision  of  a  formation,  it  will  readilv  be  seen  what 
changes  each  member  undergoes,  and  to  what  extent  given  beds  or 
deposites  alter  their  relative  thicknesses  and  distances,  or  disappear 
from  the  series.     These  sections  will  also  make  it  apparent  at  what 
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depths  the  same  beds  occur  at  different  places,  while  they  will  approx- 
imately indicate  the  position  of  the  more  persistent  layers  for  inter- 
mediate places,  thus  serving  the  purpose  of  a  valuable  practical  guide 
to  those  who  may  wish  to  explore  any  particular  neighborhood. 

Being  especially  adapted  to  exhibit  the  details  of  the  stratification, 
in  the  more  gently  dipping  or  horizontal  positions  of  the  coal  forma- 
tion, I  have  introduced  them  extensively,  to  illustrate  the  minute  fea- 
tures of  the  great  bituminous  coal  region  north-west  of  the  Allegheny 
mountain,  The  strata  of  that  interesting  portion  of  our  State,  though 
divided  more  or  less  into  a  succession  of  parallel  troughs  or  basins, 
by  a  series  of  anticlinal  axes*  belong  originally  to  one  continuous  for- 
mation. The  portions  now  insulated  from  each  other,  by  upheaval 
and  denudation,  though  often  separated  by  a  belt  of  wholly  different 
strata,  or  even  by  a  bold  mountain  ridge,  are  characterized  by  features 
of  very  close  identity.  It  is  therefore  obvious,  that  carefully  mea- 
sured vertical  sections  jof  the  beds  may  serve  as  so  many  more  or  less 
Correct  indexes  to  the  strata  of  other  localities,  and  even  of  different 
basins.  This  gives  them  a  wide  application  as  a  key  to  the  geology. 
Perhaps  no  other  known  coal  region,  except  this  wide  one  of  western 
Pennsylvania  and  Virginia,  admits  of  so  extensive  and  intelligible  a 
comparison  of  its  stratification,  or  is  so  easily  illustrated  by  this  neat 
and  simple  means  of  vertical  sections.  T  have,  therefore,  caused  our 
western  strata.-***  iw  ■  iflwattfflff  at  a  number  of  localities,  embracing 
all  the  lias  ins  from  the  Allegheny  mountain,  northward  and  westward 
throughout  the  formation,  selecting  for  the  points  of  examination,  the 
best  exposures  in.  the  hills  which  border  the  valleys  of  the  larger 
streams. 

The  State  Cabinets. 

The  Legislature  at  its  last  session  required  "  the  preparation  of  three 
complete  collections  or  cabinets  of  geological  and  mineralogical  spe- 
cimens for  the  use  of  the  State,"  to  be  severally  deposited  at  Harris- 
burg,  Philadelphia  and  Pittsburg.  The  ample  collection  made,  of  our 
rocks,  minerals  and  fossils,  can  in  due  time  be  separated  into  the  three 
series  required,  without  materially  injuring  the  entireness  of  either 
set,  as  the  precaution  was  early  taken  to  collect,  in  the  greater  number 
of  instances,  three  specimens  of  each  variety.  But  I  regret  to  state, 
that  ever  since  the  passage  of  the  act  imposing  this  arduous  task,  my 
assistants  and  myself  have  been  so  incessantly  engrossed,  first  with 
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duties  in  the  field,  and  subsequently,  with  .the  indispensable  labor  of 
preparing  our  manuscripts,  maps  and  sections,  that  little  has  been  ac- 
complished towards  the  arrangement  of  the  three  cabinets,  beyond 
what  had  been  previously  effected.  ] 

To  render  these  cabinets  as  useful  as  possible  to  the  public,  the  spe-  \i 
cimens  should  be  arranged,  I  conceive,  in  an  order  as  strictly  conform* 
able  as  possible  with  the  combined  geographical  and  geological  distri- 
bution of  the  subjects  in  the  detailed  portion  of  my  final  report.    In           '  ?jj 
other  words,  the  arrangement  of  the  cases  and  shelves  ought  to  run 
parallel  with  that  of  the  chapters  and  sections  of  the  book*  But  to  effect 
this  without  innumerable  mistakes  and  much  waste  of  time,  implies 
that  I  shall  have  made  some  considerable  progress  with  my  final  report. 
As  it  is,  nevertheless,  highly  desirable  that  the  arrangement  of  the  col- 
lections should  be  completed  by  the  time  the  final  report  is  through 
the  press,  and  as  the  business  of  setting  up  the  cabinets  might  go  en            j? 
while  I  am  still  at  my  pen,  and  much  time  be  thereby  ultimately  gained,          * 
I  hope  that  the  Legislature  will  deem  it  expedient  to  take  measures  for 
enabling  me  to  proceed  with  this  portion  of  my  task.     The  first  of 
April  next  witnesses  the  dispersion  of  my  corps,  the  appropriation  for 
our  salaries  then  ceasing.     Should  the  Legislature  resolve  to  give  to  ' 
the  public  the  results  of  the  survey  without  delay,  it  seems  desirable 
that  some  action  be  taken  on  the  subject  of  preparing  a  suitable  recep- 
tion for  the  three  general  caTnfieTsr  *  -  — -— *— -^^ 

I  have  thus,  in  the  foregoing  pages,  endeavored  to  exhibit  to  the 
Legislature  the  present  posture  of  the  survey,  and  the  best  course  of 
action  I  can  suggest  for  bringing  our  results  and  materials  speedily 
and  in  a  useful  shape  before  the  public.  What  I  have  concisely  said 
in  relation  to  the  scope  and  plan  of  my  forthcoming  work,  will  suffice 
to  show  the  extent  and  arduous  nature  of  the  task  which  yet  remains 
to  be  performed,  and  will,  I  trust,  procure  me  the  time  indispensable  j 

for  its  proper  completion.     Deprived  of  the  services  of  my  assistants,  { 

it  will  fail  to  my  duty  to  produce,  single  handed,  a  thorough  digest  of 
the  observations  and  gatherings  of  six  years,  made  by  a  large  and 
fully  organized  corps. 

That  the  due  performance  of  the  duties  yet  before  me  will  demand 
at  least  one  year,  will  be  obvious  on  a  brief  recapitulation  of  what 
\     , remains  to  be  accomplished: — 

1st.  The  composition  of  the  final  report,  which  is  to  comprise  botfi 
a  general  and  detailed  description  of  our  geology  and  mineral  re- 
sources. 
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2d.  The  construction  and  coloring  of  the  general  and  local  geo- 
logical maps,  and  a  very  extensive  series  of  transverse  and  vertical 
sections. 

3d.  The  examination  of  the  organic  remains,  and  the  preparation 
of  the  requisite  descriptions  and  drawings  of  the  characteristic  spe- 
cies. 

4th.  The  arrangement  and  labelling  of  three  extensive  collections 
of  specimens,  a  work,  in  itself,  of  considerable  time  and  labor. 

5th.  Add  to  these  duties  that  of  superintending  the  press. 

Impressed  with  the  serious  magnitude  of  these  labors,  I  have  deemed 
it  only  my  duty  to  make  known  the  indispensable  necessity  of  time 
for  their  performance.  The  construction  of  an  elaborate  scientific 
work  is  not  like  that  of  a  material  edifice,  the  building  of  which  may 
occupy  many  laborers  to  the  last.  Here  the  architect  must  often  be 
himself  the  sole  workman  in  all  that  relates  to  the  final  arrangement 
of  his  materials.  In  various  collateral  details  he  may  receive  very 
essential  help,  and  hence  I  shall  feel  the  burden  of  my  duties  seriously 
augmented  by  the  dispersion  of  my  assistants. 

In  view  of  ail  these  considerations,  and  earnestly  anxious  to  com* 
plete  my  task  as  early  as  its  faithful  performance  will  aHow,  I  have 
here  ventured  upon  «evand  igifefliilhins  which,  if  acted  on,  will  tend 
materially  to  hasten  the  completion  of  the  work.  Some  of  these  I 
beg  .leave,  in  conclusion,  to  re-state. 

First. — Connected  with  the  early  publication  of  the  final  report,  I 
would  recommend  the  importance  of  ah  appropriation  at  this  time  for 
engraving  the  maps  and  sections. 

Secondly* — I  would  suggest  that  authority  be  given  for  procuring 
out  of  this  appropriation  the  reduction  of  the  State  map  to  one-half  the 
linear  scale  of  the  present  plate,  the  new  map  to  embody  the  correc- 
tions supplied  by  the  geological,  and  other  surveys.  Also,  that  this 
map  be  made  the  basis  of  the  general  geological  map  of  the  State, 
and  that  a  part  of  the  fund  for  publication  be  applied  to  procuring  a 
neat  and  clear  copy  of  the  geological  and  topographical  maps  of  the 
mountain  chain  of  the  State,  and  for  getting  them  engraved  as  soon 
as  practicable.  It  is  further  recommended  that  a  similar  provision  be 
made  for  a  revision  and  new  edition  of  the  State  map,  to  embody  all 
the  correct  data  accessible. 


Thirdly* — In  regard  to  the  Stale  Cabinets,  it  is  suggested  that  some 
steps  be  now  taken  for  the  reception  and  display  of  the  three  large 
collections  of  specimens  to  be  severally  deposited  in  Barrabaig,  Phi- 
ladelphia, and  Pittsburg.  \ 

All  which  is  respectfully  submitted. 

HENRY  D.  ROGERS. 
PnoADBxriaA,  Rbruary  1, 1842. 
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